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EXECUTIVE SUMMARY

The Kin-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in
Edison, New Jersey, which the USEPA placed on the National Priorities List (NPL) in
1981. A Remedial Investigation/Feasibility Study (RI/FS) was conducted between 1983
and 1988 which resulted in a Record of Decision (ROD) by USEPA in 1990 that called
for source control of Operable Unit 1 (OU1).

The remedial action specified in the ROD for OU1 included the construction of a slurry
wall around OUI, the collection and treatment of leachate and groundwater from within
the containment area, and the capping of the area within the slurry wall. Remedial
construction activities for OU1 were completed by the end of August 1995. y

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is
conducted on a quarterly basis to evaluate the effectiveness of the remedial actions. This
report documents the results of the monitoring activities for the First Quarter of 2003.

Remedial Objectives

The general remedial objectives of the OU1 closure and collection systems are to contain
source leachate and contaminated groundwater, and to prevent further migration of
site-related contaminants. The primary objective of the leachate collection system is to
impose an inward gradient as measured across the slurry wall in the refuse unit. The
primary objectives of the groundwater collection system are to prevent migration of
contaminated groundwater towards the slurry wall and impose an upward gradient from
the bedrock unit to the sand & gravel umt

Hydraulic Control and Monitoring System

The hydraulic control system for OU1 consists of leachate and groundwater collection
systems. The leachate collection system consists of a perforated pipe that runs parallel to
the inside of the perimeter slurry wall and 4 pump stations. The groundwater collection
system consists of 4 pumping wells.

The hydraulic monitoring system for OU1 is located along the circumferential slurry wall
with many of the wells located in 5 clusters, called transects. The hydraulic monitoring
wells at the transects are installed in pairs, within the same hydrogeologic unit, with
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1 well inside and 1 well outside the circumferential slurry wall. Twenty-four of the
monitoring wells are continuously monitored using water level recorders.

- The hydraulic monitoring network consists of wells screened in the refuse, sand & gravel,
and bedrock units. Well designations of G, S or R; denote hydraulic units of refuse,
sand & gravel or bedrock, respectively.

The OU2 hydraulic 'monitoring well network is located in the Low-Lying Area and
Mound B, and monitors groundwater elevations outside of the OU1 containment area.

* First Quarter Hydraulic Monitoring Activities

Hydraulic monitoring was performed during the period from January through March
2003.

Hydraulic monitoring indicates that intragradient conditions in the refuse unit (lower
water levels in the refuse inside the wall relative to water levels outside the wall) were
maintained at TL Nos. 2, 3, 4 and 5, throughout the quarter. The fact that the leachate
collection system is functioning properly suggests that intragradient conditions are being
maintained in the refuse unit at TL No. 1, even though review of the hydrographs does
‘not consistently indicate this condition. Water level elevation measurements taken from
Leachate Collection Cleanout Nos. 14 through 16 are included in Table 2-6, and indicate
‘that the leachate collection system is functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the significant
influence of S&G #2 in acting as a hydraulic sink for sand and gravel and bedrock
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately
captured by the pumping well resulting in overall containment of groundwater in QU-1.

Leachate Withdrawal/Groundwater Pumping

The first quarter average daily groundwater extraction rate for all of the wells was
19919 gpd. The total volume of groundwater collected for the quarter was
1,792,735 gallons. Leachate was. collected at an average daily rate of 1,681 gpd for the
quarter, and the total volume of leachate collected was 151,314 gallons.

Landfill Gas Monitoring

Combustible gas was not detected in any of the 6 gas monitoring wells located on the
north side of OU1. Based on the non-detection of combustible gas in the monitoring
wells, the active gas collection system is functioning properly and there is no apparent
off-site gas migration. Monitoring at the flare inlet port by landfill personnel throughout
the quarter indicated that the landfill gas collection system was. dehvermg an average of
50 percent combustible gas to the flare.
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1 INTRODUCTION

The Kin-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in
Edison, New Jersey, which operated under a New Jersey Department of Environmental
Protection (NJDEP) pérmit until 1976. The USEPA placed the Kin-Buc Landfill on the -
National Priorities List (NPL) in 1981. Between 1983 and 1988, the Respondents
conducted a Remedial Investigation/Feasibility Study (RUFS) which resulted in a Record

“ of Decision (ROD) by USEPA in 1990 which called for source control of Operable Unit 1
(OU1), and an additional RIFS to determine the nature and extent of contamination
outside the source area, thus defining Operable Unit 2.(OU2).

Operable Unit 1 includes both Kin-Buc I and II Mounds, the former Pool C Area and a
portion of the Low-Lying Area between Kin-Buc I .and the Edison Landfill. The remedial
action specified in the ROD for OU1 included the construction of a slurry wall around
OUl, the collection and treatment of leachate and groundwater from within the
containment area, and the capping of the area within the slurry wall.

Operable Unit2 includes Mound B, Edmonds Creek and adjacent wetlands, the
- remaining Low-Lying Area between OU1 and the Edison Landfill, Martins Creek, and the
Raritan River. The OU2 ROD called for the excavation and disposal of
PCB-contaminated sediments from within the Edmonds Creek Marsh Area, the
restoration of disturbed wetland areas, and groundwater/surface water monitoring.

Remedial construction activities for both OU1 and OU2 were completed by the end of
August 1995,

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is
conducted quarterly to evaluate the effectiveness of the remedial actions. This report
documents the results of the monitoring actnvntles for the First Quarter of 2003.
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2 DESCRIPTION OF MONITORING PROGRAM

21  Hydrogeologic background

The primary hydrogeologic units within OU1 from ground surface downward are refuse,
meadow mat, sand & gravel, and bedrock. - Near the northern portion of the site the
bedrock is closer to the surface and there is no sand & gravel unit in that area.

The southern portion of the site is located in close proximity to the Raritan River. Asa
result, monitoring wells located on the southern side of OU1 are impacted by tidal
fluctuations. :

2.2 Remedial Objectives

The general remedial objectives of the QU1 closure and collection systems are to contain
source leachate and contaminated groundwater, and to prevent further migration of
site-related contaminants. The specific remedial objectives for the leachate collection,
groundwater collection, and hydraulic monitoring are summarized as follows:

Aqueous Leachate Collection

e Primary

—  Collect leachate from the refuse unit within the perimeter slurry wall to
impose an inward gradient as measured across the slurry wall (hydraulic
containment).

e Additional Benefit

~  Reduce the downward grédient between the refuse unit and the underlying
sand & gravel or bedrock units.
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Sand & Gravel Groundwater Collection (in Primary OU1 Containment)

° anary

—  Prevent migration of contammated groundwater towards the slurry wall.

— Impose an upward gradient from the bedrock unit to the sand & gravel unit
(hydraulic containment).

e Additional Benefit

- fImpose an inward gradient within the sand & gravel unit as measured across
the perimeter slurry wall (hydraulic containment).

Sand & Gravel Aquifer Groundwater Collection (in Oil Seeps Area Containment)

e Collect sand & gravel groundwater from within the Oil Seeps Area if an upward
gradient between the sand & gravel and the refuse units cannot be 1mposed by
leachate collection alone.

2.3 Hydraulic Control and Monitoring System |
The hydraulic control system for OU1 consists of 4 leachate pump stations and 4 sand &

gravel groundwater pumping wells. The leachate collection system consists of a
perforated pipe that runs parallel to. the inside of the perimeter slurry wall. In addition, a

corrugated oily leachate collection conduit is located along the south side of Kin-BucI

mound. The layout of the collection system is shown on Drawing 1.

The hydraulic monitoring system for Operable Unit 1 is located along the circumferential
slurry wall with many of the wells located in 5 clusters, called transects. The OU1
hydraulic monitoring well network consists of 11 wells screened in the refuse/fill, 8 wells
screened in the sand & gravel, and 10 wells screened within bedrock. A summary of the
well network is provided in Table 2-1, and the well locations are shown on Drawing 1.

The hydraulic monitoring wells at the transects are installed in pairs, within the same
hydrogeologic unit, with 1 well inside and 1 well outside the circumferential slurry wall.
The design of the well network allows groundwater elevations to be monitored on either
side of the slurry wall and provides data to evaluate the performance of the slurry wall as

a hydraulic barrier.

At TL Nos. 2, 3 and 4, the hydraulic monitoring wells are installed in the refuse, sand &

- gravel, and bedrock units. At TL Nos.1 and 5, the hydraulic monitoring wells are

installed only in the refuse and bedrock units due to the absence of sand and gravel

-n:\proj\kinbuc\791186\quarterly reports\2003\1stqtrreport03.doc-95\k: 1 Rev. 0, 5/19/03
791186 2-2



deposits in these areas. Well designations of G, S and R, denote hydraulic units of refuse,
sand & gravel, and bedrock, respectively.

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and
Mound B, and monitors groundwater elevations outside of the OU1 containment area.
The hydraulic monitoring system for OU2 consists of 16 wells, as indicated in Table 2-2
and as shown on Figure 1-1. Water elevation measurements from the OU2 wells are
taken manually, concurrent with the OU1 monitoring activities.

2.4  First Quarter Hydraulic Monitoring Activities
Hydraulic monitoring for the First Quarter of 2003 (January to March) took place

according to the procedures and methods outlined in the Draft Operations and
Maintenance (O&M) Manual for the Kin-Buc Landfill, prepared on behalf of the

" Respondents by Wheelabrator EOS in September 1995 and modified by a letter to EPA

dated February 28, 1996.

Components of the hydraulic monitoring program consist of continuous and manual water
level measurements. Manual measurements were: obtained with an electronic water level

indicator. Continuous water levels were obtained at 1-hour intervals using 24 In-Sltu

“miniTROLL”, Model SSP-IOO data loggers and transducers.

Several maintenance activities were performed on the miniTROLLS throughout the
quarter.  Alkaline batteries were replaced with lithium batteries in each of the.
miniTROLLS. Glenn Carlson, an In-Situ Inc. representative, recommended the batteries

be changed to lithium batteries. The lithium batteries last two to three times longer than

the alkaline batteries and can withstand the cold temperatures (down to -40°F). There
were complications when attempting to -communicate and retrieve data from two of the
miniTrolls this quarter. These problems occurred with the miniTroll at Well 5R, during
the January downloads, and at Well 15G, during the March downloads. Although the
continuous water level data is not available for those time periods, manual water levels
were taken, The EMCON/OWT field technician was able to restart the test for the
miniTroll in Well 5R and a SP4000 Troll is currently being used to collect data at Well
15G. Also, In-Situ, Inc. repaired the miniTROLL that had malfunctioned in Well 13G
(serial number 6171) and this unit was installed during the site visit on April 1, 2003.
The SP4000 Troll that was in Well 13G is the one currently collecting data at Well 15G
until the dedicated miniTroll is repaired. Information regarding maintenance of the
miniTROLLS can also be found in the attached Hydraulic Monitoring Reports for each
month (Appendix B).

Three months of continuous. water level data have been obtained from the refuse and

. sand & gravel wells at the site from January 1, 2003 to March 31, 2003. The minimum,

maximum, and average recorded water elevations for each month in the quarter are
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provided in Table 2-4. Continuous groundwater elevation graphs organized by transect
location and hydrogeologic unit are provided in Appendix A. Evaluations of the recorded
data are performed on a monthly basis and sent to Waste Management. Copies of these
monthly evaluations are provided in Appendix B.

Manual groundwater elevatlon measurements were obtained from the monitoring wells in
OU1 and OU2 during site visits on January 2, 2003, February 12 & 14, 2003, and
March 3 & 4, 2003. The manually recorded water level monitoring results are provided
in Table 2-3.

2.5 Continuous Hydraulic Monitoring Results vs. Manual
Elevation Measurements

e

The continuous water level monitoring i‘nformati‘on_ collected by the Trolls was compared‘

with the data collected from the manual recordings to provide information on the relative
accuracy of manual versus automatic recordings. Table 2-5 shows the difference between
the manual water level elevation measurements. and Troll recordings for the same day and
hour. The average differences between the manual and continuous measurements were at
or below 0.21 feet for all wells. Based on the comparison above, the data recorded by the
Trolls is satisfactory and reflects accurate groundwater elevations.

/ B
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3 HYDRAULIC MONITORING

The following presents an evaluation of the results of hydraulic momtormg performed
during the first quaner 2003.

3.1 'Assessme.nt of -Hyd‘rau‘lic- Conditions in the Refuse Unit

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the
refuse unit calls for the pumping of leachate to establish inward gradients across the
slurry wall with the additional benefit of reducing downward flow into the underlying
sand and gravel unit. Based on the hydrographs the following is presented.

TL No. 1 (Well 1G/Well 2G) — Hydrograph No. 1

Intragradient conditions were not consistently observed throughout the quarter. The
average quarterly water elevations for Wells 1G (inside) and 2G (outside) were 11.24
and 11.84 feet msl, respectively. The average head elevation difference between the two
wells was approximately 0.6 feet in an inward direction. High water levels in Well 1G
have been observed on several previous occasions and may be related to localized
conditions around the well.

Water level elevation measurements taken from Leachate Collection Cleanout Nos. 14’
through 16 are included in Table 2-6, and indicate that the leachate collection system is
functioning properly. The water level elevations observed for Leachate Collection
Cleanouts 14 through 15 are all between 9.29 and 9.97 feet msl, and the water level
elevations for Cleanouts 16N and 16E were dry (less than the cleanouts invert elevation).
This indicates that groundwater flow at this location is from the inside to the Leachate
Collection Cleanouts. The leachate collection system is therefore functioning properly
and suggests significant capture of leachate. Appendix B (Monthly Hydraulic
Evaluations) provides an analysis of the hydraulic performance at Transect 1.

TL No. 2 (Well 3G/Well 4G) — Hydrograph No. 2

Intragradient conditions were maintained at TL No. 2 in the refuse unit throughout the
quarter. The average quarterly water elevations for Wells 3G (inside) and 4G (outside)
were 7.99 and 11.62 feet msl, respectively. The average head elevation difference
between the two wells was approximately 3.63 feet in an inward direction.
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TL No. 3 (Well 5G/Well 6G) — Hydrograph No. 3

Intragradient conditions were maintained at TL No. 3 in the refuse unit throughout the
quarter. The average quarterly water elevations for Wells 5G (inside) and 6G (outside)
were 9.76 and 13.63 feet msl, respectively. The head elevation difference between the
two wells was approximately 3.87 feet in an inward direction.

TL No. 4 Well 15G/Well 13G) Oil Seeps Area ~ Hydrograph No. 4

Intragradient conditions were maintained at TL No. 4, Oil Seeps Area, in the refuse unit
throughout the months of January and February (data not available for Well 15G for
March due to mechanical problems). The average quarterly water elevations for
Wells 15G (inside) and 13G (outside) were 1.46 and 3.78 feet msl, respectively. The
head elevation difference between the two wells was approximately 2.32 feet in an inward
direction.

* TL No. 5 (Well 9G/Well 10G) - Hydrogfaph No. 5

Intragradient condltlons were maintained at TL No. 5 in the refuse unit throughout the
quarter. The average quarterly water elevations for Wells 9G (inside) and 10G (outside)
were 7.11 and 8.06 feet msl, respectively. The average head elevation difference between
the two wells was approximately 0.95 feet in an inward direction.

3.2 Assessment of Hydraulic Conditions in the Sand & Gravel
Unit

For the sand and gravel unit, the performance objectives call for pumping of sand and
gravel groundwater to prevent flow toward the shurry wall and to impose upward
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would
be the establishment of inward gradients across the slurry wall within the sand and gravel
unit. The following is a description of the flow characteristics based on visual
observation of the hydrographs.

Horizontal Flow

TL No. 2 (Well 35/Well 4S) — Hydrograph No. 6

Although intragradient conditions were not consistently observed throughout the quarter,
it is evident that containment is being maintained by pumping wells SG-2 and SG-3 (as
described below in Section 3.2.1). The average quarterly water elevations for Wells 3S
- (inside) and 4S (outside) were 0.41 and 0.58 feet msl, respectively. The average head
elevation difference between the two wells was approximately 0.17 feet in an inward
direction.

L
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TL No. 3 (Well 5S/Well 6S) — Hydrograph No. 7

Slight intragradient conditions were maintained at TL No: 3 in the sand. & gravel unit
throughout the quarter. The average quarterly water elevation for Wells 58 (inside) and
6S (outside) were 1.27 and 1.37 feet. msl, respectively. The head elevation difference
between the two wells was approximately 0.1 feet in an inward direction.

TL No. 4 (Well 7S/Well 8S) — Hydrograph No. 8

Intragradient conditions were maintained at TL No.4 in the sand & gravel unit
throughout the quarter. The average quarterly water elevation for Wells 7S (inside) and
8S (outside) was 1.50 and 2.35 feet msl, respectively. The head elevation difference
between the two wells was approximately 0.85 feet in an inward direction.

TL No. 4 (Well 155/Well 13S) Oil Seeps Area — Hydrograph No. 9

~ Intragradient conditions are being maintained by pumping wells SG-2 and SG-3 although
~these conditions were not evident by the head elevations for the quarter (see Section

3.2.1). The average quarterly water elevations for Wells 158 (inside) and 138 (outside)
were 2.25 and 1.99 feet msl, respectively. The head elevation difference between the two

~ wells was approximately 0.26 feet in an outward direction. Water levels from Well 15G

are included in the hydrograph for comparison.

Vertical Flow

TL No. 2 (Well 3S/Well 3RR) — Inside; (Well 4S/Well 4’R) —-QOutside
Hydrograph Nos. 10 and 11 ’

Although upward gradient conditions were not consistently observed between the bedrock
and overlying sand & gravel units inside the slurry wall at TL No. 2 throughout the
quarter, containment is still maintained by pumping wells SG-2 and SG-3 (see Section
3.2.1). The average quarterly water elevation for Well 3S (sand & gravel) and 3RR
(bedrock) was 0.41 and 0.28 feet msl, respectively. The difference in average quarterly
water elevations was approximately 0.13 feet in a downward direction.

Containment is being maintained by pumping wells SG-2 and SG-3 even though the
elevations do not reflect upward gradient conditions between the bedrock and overlying
sand & gravel units outside the slurry wall (see Section 3.2.1). The average quarterly
water elevation for Wells 4S (sand & gravel) and 4R (bedrock) was 0.58 and 0.43 feet
msl, respectively. The difference in average quarterly water elevations was 0.15 feet in
an downward direction.
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TL No. 3 (Well SS/W ell SR) — Inside; (Well 6S/Well 6R) — Outside
Hydrograph Nos. 12 and 13

Inside the slurry wall at TL No. 3, slight upward gradient conditions were observed
between the bedrock and overlying sand & gravel units throughout the second half of
February and the month of March (there is no continuous water level data for Well 5R for
1/1-2/14 due to mechanical problems). The average quarterly water elevations for

‘Wells 5S (sand & gravel) and 5R (bedrock) were 1.27 and 1.19 feet msl, respectlvely

The difference in average quarterly water elevations was less than 0.1 feet.

Outside the slurry wall at TL No. 3, upward gradient conditions were observed between
the bedrock and overlying sand & gravel units. The average quarterly water elevations
for wells 6S (sand & gravel) and 6R (bedrock) were 1.37 and 1.52, respectively. The
dlﬁ'erence in average quarterly water elevatlons was 0.15 feet. =

TL No-. 4 (W ell 7S/Well 7R) — Inside; (Well 8S/Well 8RR) — Outside

-Hydrograph Nos. 14 and 15

Slight upward gradient conditions were maintained between the bedrock and overlying

sand & gravel units inside the slurry wall at TL No. 4 throughout the quarter. The
average quarterly water elevations for Wells 7S (sand & gravel) and 7R (bedrock) were
1.50 and 1.57 feet msl, respectively. The difference in average quarterly water elevations
was 0.07 feet.

Outside the slurry wall at TL No. 4, containment was achieved through pumping wells
SG-2 and SG-3 although the elevations do not reflect upward gradient conditions between
the bedrock and overlying sand & gravel units (see Section 3.2.1). Since the average
water elevations are so close, a dominant flow direction cannot be established. The
average quarterly water elevations for Wells 8S (sand & gravel) and 8RR (bedrock) were
2.35 feet and .2.30 feet msl, respectively. The difference in average quarterly water
elevations was 0.05 feet. ‘ ' :

3.2.1 Analysis

While initial review.of the hydrographs indicate that certain performance objectives may
not be met, (uniform achievement of upward gradients from the bedrock to the sand and
gravel, and inward gradients across the slurry wall) containment is still maintained by the
pumping wells SG-2 and SG-3. Figures 1 through 4 (See Appendix B) depict horizontal

or vertical flow vectors within the sand and gravel or bedrock units. These diagrams

show that although downward groundwater flow from the sand and gravel to the bedrock
may occur locally within the slurry wall, the zone of influence of the pumping wells
includes the sand and gravel units and the upper portion of the bedrock within the slurry
wall. Regardless of whether groundwater is flowing vertically upward or downward
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within the slurry wall in the sand and gravel and upper bedrock, it will eventually migrate

; toward the pumping wells, and will be captured. Examination of the pumping results for
this quarter indicates that this process is more efficient if SG-3 is pumped in conjunction
with SG-2. ‘

~
\

3.3 0OU2 Hydraulic Monitoring

The synoptic groundwater elevations obtained during the First Quarter of 2003 indicate
both upward and downward hydraulic gradients. -

Y
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4 LEACHATE WITHDRAWAL/GROUNDWATER PUMPING

The performance of the site hydraulic controls is largely dependent upon groundwater
pumping and leachate withdrawal rates. The design aqueous leachate and groundwater
(GW) collection rates called for a ratio of 3:1, groundwater to_leachate of 30,000 gpd
groundwater, and 10,000 gpd leachate. The collection rates differed from the design rates
due to variations between design assumptions and actual site conditions. Collection rates
are also adjusted based on changing site and operational conditions,

Operation records are maintained at the site and contain estimated daily averages for
leachate and groundwater withdrawal. -‘The monthly volumes collected and the daily
average collection rate are provided below: :

| Monitoring | Groundwater | Groundwater | Groundwater | Groundwater
Period S&G No. 1 S&G No. 2 S&G No. 3 S&G No. 4 Leachate
January ‘ 0 gal. 568,574 gal. 105,964 gal. 0 gal. 60,927 gal.
0 gpd 18,341 gpd 3,418 gpd 0gpd 1,965 gpd
February 0 gal. 557,504 gal. 60,604 gal. 8,370 gal. 43,343 gal.
0 gpd 19,911 gpd 2,164 gpd 299 gpd 1,548 gpd
March 0 gal. 368,694 gal. 118,399 gal. 4,626 gal. 47,044 gal. |
0 gpd 11,893 gpd 3,819 gpd 149 gpd 1,517 gpd
Quarter 0 gal. 1,494,772 gal. | 284,967 gal. 12,966 gal. | 151,314 gal.
0 gpd 16,609 gpd | 3,166 gpd 144 gpd

1,681 gpd |

The volume of groundwater collected in the first quarter is 1,792,735 gallons. The

average daily groundwater withdrawal rate for the first quarter is 19,919 gpd.
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-5 LANDFILL GAS MIGRATION MONITORING

Landfill gas inigrat’ion monitoring was performed at the operational flare port inlet and
the 6 gas migration monitoring wells located along the northern edge of the landfill
boundary. _

5.1  Landfill Gas Migration

- The purpose of the gas migration monitoring program is to monitor for off-site gas
_migration in those areas where gas migration or accumulation could lead to explosive
conditions. Six gas migration monitoring wells are located outside of the circumferential
slurry wall along the northern edge of the landfill boundary. The well locations’ are
depicted on Drawing 1 and are spaced in 200-foot increments.

All areas of OU1 exterior to the slurry wall contain waste materials except along ‘the
northern edge of the landfill boundary. High levels of gas are not expected to be detected
along the northern boundary because the slurry wall will act as an effective barrier, and
the presence of an active gas extraction system and the high water table will inhibit gas
migration.

Gas monitoring in other areas of the site containing waste materials will likely reveal
combustible gas. However, since no on-site OU1 buildings are present (except the
leachate treatment facility, which has its own engineered gas monitoring and control
system), gas migration monitoring in the waste areas is not required by the O&M manual.

5.2 Gas Monitoring Well Resuits

Measurements of percent combustible gas (% GAS) and percent lower explosive limit
(% LEL) were performed in the 6 gas migration monitoring wells along the northern
boundary of the site on March 4, 2003. The wells were monitored in accordance with
Attachment 1, Section 3.0 - Routine Operations and Maintenance of the Kin-Buc Landfill
Draft O&M Manual (Wheelabrator, 1995). A Landtec GEM 500 sampling device was
used to measure the concentration of combustible gas at each well by attaching the
meter’s sample tubing to the well head petcock and drawing the sample through the
meter. Detectable levels of percent combustible gas and percent lower explosive limit

-n:\proj\kinbuc\791186\quarterly reports\2003\Istqtrreport03.doc-95\k: 1 Rev. 0, 5/19/03
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were not observed in any gas monitoring wells. The results for the 6 gas migration
- monitoring wells are shown in Table 5-1. ' )

5.3 — Operatiohal Flare Monitoring Results

The percent combustible gas by volume (% methane) at the landfill’s operational flare
port inlet was recorded throughout the first quarter of 2003. All readings were collected
with a Landtec GEM 500 Gas Analyzer, equipped with a charcoal filter. Monitoring
performed -on March 4, 2003 revealed combustible gas at 54 percent at the flare port inlet.

The following summarizes the flare station opetation during the First Quarter of 2003:

{ - Gas Flow Methane %

j Date (SCFM) by velume:
1/13/03 | 131 . 49.4
1127/03 | 102 ﬁ 53.2
2/07/03 ' 132 . 471
-2126/03 121 41.9
3/10/03 118 52.0

‘ 3/25/03 120 56.5

- Averages for Third ' ’
Quarter - 121 50

-n:\proj\kinbuc\791 186\quarterly reports\2003\1stqtrrepoit03.doc-95\k: 1 Rev..0, 5/19/03
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6 CONCLUSIONS

Significant conclusions for the First Quarter of 2003 monitoring program are as follows:

‘ e In the refuse unit, intragradient conditions were maintained over the entire
' S _ quarter at Transects 2, 3, 4, and 5. An average daily leachate extraction rate of
1,681 gpd was collected. -

.o Intragradient conditions were not indicated by the monitoring wells in the refuse
unit at Transect 1, although levels in the leachate collection system mdlcate
mtragradlent oondltlons are present at this location.

¢ Hydraulic control was maintained within OU-1 based on the analysis of the
significant influence of S&G#2 and S&G#3 in acting as a hydraulic sink for
sand and gravel and bedrock groundwater. Groundwater flow in the sand and
gravel and bedrock is ultimately captured by the pumping well resulting in
overall containment of groundwater in QU-1.

¢ In view of the analysis presented herein, it is recommended that the combined
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively.
These lower pumping rates will be evaluated to confirm continued hydraulic
control of OU-1 groundwater.

¢ Maintaining a leachate collection rate of 1 500 gpd is recommended.

e Combustible gas as a percent of total gas and the lower explosive 11m1t was not
detected in the 6 monitoring wells located on the northern boundary of the site.
The flare was operational and the average percent methane for the quarter at the
flare port inlet was 50 percent. Based on the non-detection of combustible gas in
the monitoring wells, the active gas collection system is functioning properly

'4 and there is no off-site gas migration.
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Table 2-1

Kin-Buc Landfill
- Operable Unit 1 \
Continuous Hydraulic Monitoring Well Network/Transects

Well Location

Refuse/Fill

~ Transect Screened Well Location ‘ !
Location No. | Hydrogeologic Unit | Inside Slurry Wall | Outside Slurry Wall

1 Refuse/Fill W-1G W-2G
Refuse/Fill W-3G W-4G
2 _ Sand and Gravel - W-3S Ww-4S
Bedrack W-3RR - W-4R

Refuse/Fill W-5G W-6G
3 Sand and Gravel W-58 W-6S
Bedrock W-5R W-6R

Refuse/Fill(1) W-15G W-13G

4 Sand and Gravel(1) | W-158 W-138
Sand and Gravel(2) W-78 W-8S

Bedrock (2) - W-7R W-8RR

5 W-9G W-10G

Notes:

) Wells located across the extended slurry wall.

@ Wells located across the OU1 circumferential slurry wall.




Table 2-2

Kin-Buc Landfill
Operable Unit 2
Hydraulic Monitoring Network

1 Screened
Well Location : Hydrogeologic Unit

Low-Lying Area
GEI-10G ~ Fill/Refuse
WE-10S Sand & Gravel
WE-10R ' Bedrock
GEI-3G Fill/Refuse
- WE-38 Sand & Gravel
WE-3R ~ Bedrock
Mound B ’
GEI-5G ' * Fill/Refuse
WE-5S Sand & Gravel

l ' : . 'WE-5R I Bedrock

GEI-6G Fill/Refuse
GEI-6S Sand & Gravel
WE-6R Bedrock
GEI-7G : Fill/Refuse
WE-78 : Sand & Gravel
WE-TR Bedrock

Upgradient

WE-114DR Bedrock

-ni\proj\kinbuc\791 1 86\quarterly reports\2003\Istqtrreport03:doo-95ik: 1 ' " Rev. 0, 5/1/03
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Table 2-3 ’»
KinBuc Landfill Operable Units 1 and 2
Modified Monitoring Program

First Quarter 2003
Manually Recorded Water Level Elevations J
TOC TOCRef } January 2, 2003 ] February 12-14, 2003 March 34, 2003
WellID | Bottom | Elevation J TOC Static | Elevation | TOC Static { Elevation | TOC Static | Elevation
out - . ‘
rW-1G 1 20.50 30.78 J' 19.51 11.27 19531 - 11.26 19.52 11.26}
W-1R | 35.34 30.79 20.60 10.19] 20.70 10.09 20.94 9.85
W-2G - 20.38 30.77 17.46 13.31 19.92 10.85 18.92 11.85
W-2R 35.33 30.64 23.46 7.18) 24.02 6.62 23.91 6.73]
W-3G (oil) | 19.07 20.73 11.02} 9.71 11.02 9.711 11.074 9.66]
W-3G 19.07 20.73 12.81. 7.92] - 12.85 .7.88 12.87 7.86]
jw-3s 31.48 20.79 19.59] 1.201 20.83 -0.04 20.39 0.40 ‘
W-3RR 54.40 21.16-. 19.71 1.45} - 2177 -0.61 21.01 0.15}
WG 17.57 2023 | 9.05 11.18] 9.09 11.14 : 8.87 11.36]
W-4S 31.58 19.71 1747 2.54 20.29 -0.58 19.02 0.69]
W-4R 54.92 20.61 18.24 237 - 2145 0.84] - 20.10 _ 051
W-5G 24.36 23.94 14.12] - 9.82} 14.09 9.85 . 14.29 - 9.65]
'W-58 30.33 24.33 22.12 2.21 23.45 v 0.88] . 23.15 1.18)
W-5R 41.64 24.11 22.03 . 2.08 23.37 0.74 23.04 1.07}
W-6G 23.99 23.69 10.06 ~13.63 10.24| 13.45 9.99 13.70§
JW-6S ] 38:49 2400 | = 21.60 2.40} 23.06 0.94 22.61 1.39]
JW-6R 5043 | 23.99 21.51 2.48 22,93 1.06} 22.53 1.46} -
IW-7G 1991 | 18.30 | 8.60| 9.701 - 8.84 '9.46] "~ 8.81 9.49]
W-78 | 2934 | 11.61 : 12.98 -1.37 11.09 - 0.52 10.08 1.53]
W-7R 45.13 1105 | 12.61 -1.561 10.44 0.61 9.42 1.63
W-8S '+ 28.86 | 10.92 8.32 2.60 9.31 1.61]" 8.88( 2.04
WBRR | 4160 | 951 | 6.97 2.54 7.94 - 157 7A45] 2.06}
W-9G 21.93 27.34 19.98 7.36 20,32 . 1.02) - 20.38 6.96
W-9R. 39.05 27.68 21.14] 6.54 21.59 6.09‘ 21.62 6.06}
wW-10G 2256 | - 27.43 19.39 8.04 19.56 7.87 19.51 -7.92
W-10R . 34.01 2743 19.41 8.02 19.86 7.5 19.82 7.61
W-13G 10.30 10.17 3.35 6.82 3.87] 6.30} 3.48 6.69
lw-13s : 2932 10.10 | 7.66 2.44 8.95 1.15] 7.94 2.16
W-15G" 16.99 16.18 14.67 1.51 14.76 142 14.76 1.42
W-15S 33.36 16.05 13.36 2.69} 14.89 1.16] 14.08 1.97
ou2 , .
GEI-10G 13.91 13.65 : 0.81 12.84 1.22 12.43] . 0.66 12.99]
WE-10S 29.57 14.99 12.83 '2.16} 14.69 0.30 13.75 1.24]
JWE-10R 41.74 13.96 11.79 2.17] - 13.64 : 0.32 12.68 1.28
GEI-3G 13.54 . 16.73 . ' 3.82 12.91 4.42 12.31} 3.68 13.05
JWE-38 25.67 15.12 12.98 214 = 15.35 - -0.23] 14.20 0.92
WE-3R 46.51 14.99 . 12.65 2.34 15.94 -0.95 14.79 0.20}
GEI-6G | 14.60 16.08 -10.05 6.03 9.78 6.30 9.71} 6.37
WE-5S 25.84. 15.04 12.43|" 2.61 16.05 -1.01 14.95 0.09}
WE-5R 49.64 15.31 ] 12.81] 2.50 16.49 - -1.18 16.39 -0.08
GEI-6G 14.97 19.76 11.80 7.96 11.93 7.83 11.84 7.92
GEI-6S 43.67 20.99 18.28 2.71} 22.95 -1.96 21.83 -0.84}
WE-6R 47.12 19.62 17.17 2.45 21.93} -2.31 20.74 -1.12
GEI-7G 13,74 17.23 dry <3.49 dry <3.49 dry} - <3.49]
WE-7S 30.07 1586 | 12.98 2.88 18.38 252 - 16.01 0.15
IWE-7R 72.88 1693 | 12.61 3.32 17.01 -1.08 15.61 0.32
WE-114DR] 44.84 23.76 | 17.56 6.20] 18.24 5.52 18.24 5.52
NOTE;

(1) All level, reference, bottom measurements recorded to the top of PVC inner'casing.
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_ Table 2-4
~ KinBuc Landfill Operable Units 1.and 2
Continuous Hydraulic Monitoring Results
First Quarter 2003
Minimum/Maximum/Average Water Elevations

Inside Slurry Wall ‘ Outside Slurry Wall
WellID | Monitoring Minimum Recorded Maximum Recorded Average Water ) Well ID Manitoring WﬁmumRrecorded " Maximum Recorded Average Water
Period Water Elevation (ft) Water Elevation (ft) Elevation {ft) Pirlgd Water Elevation (ft) _ Water Elevation (ft) Elevation (ft)
W-1G January 11.20 1124 11.22 W-2G January 11.31 13.87 12.31
February 11.23 11.28 11.25 February 10.49 11.93 11.06
March 11.23 11.34 11.24 March 11.85 12.42 12.15
1st Quarter 11.20 11.34 11.24 1st Quarter 10.49 13.87 . 11.84
W-3G January 7.78 8.53 T 8.08 W-4G January 11.16 1223 7 11.57
February 7.43 8.37 7.89 February 10.98 12.02 11.41
March 7.61 8.31 7.99 March 11.57 1213 11.88
1st Quarter 7.43 8.53 . EQ 1st Quarter 10.98 12.23 - 11.62
W-3S January .56 1.77 0.46 W-4S January -1.23 R 308 0.52
February -3.25 1.62 -0.03 Febfuary -1.40 2,22 0.27
March 0.12 1.58 0.84 March -0.22 o 264 0.99 -
1st Quarter -3.25 . 1.77 0.41 1st Quarter -1.40 I R 3.08 0:58
W-5G January 9.55 ) 10.33 9.83 W-8G January 1310 1427 13.54
February R i 10.17 9.72 February 12.85 14.31 13.47
March 9.41 10.09 9.73 March 13.31 14.44 13.87
1st Quarter 9.20 . 10.33 9.76 18t Quarter 1285 14.44 13.63
W-5S January 0.35 ) 2.76 1.27 W-6S January T 048 2.90 1.37
February -0.16 213 0.92 February 0.04 2.26 1.03
March 0.95 2.45 1.58 March 1.04 259 1.69
1st Quarter _-0.16 2.76 1.27 1st Quarter i .04 2.90 1.37
W-7S Jandary 0.76 : 2.81 1.53 W-8S January o 1.7 570 237
February 0.20 219 147 . February 1.39 421 212
March 1.22 2.53 177 March -3.53 4.72 252
1st Quarter 0.20 2.81 150 _— 1st Quarter -3.53 5.70 235
Ws15S January 2.00 4.02 ' 294 [W-13S January 1.28 . 4,08 2.00
February 0.64 3.1 2,00 February 0.93 2.98 1.72
March 0.24 329 1.80 March 1.70 362 222
1st Quarter 0.24 402 . 225 15t Quarter 093 4.08 1.99
W-15G January 1.34 ) 1.63 ) 1.46 W-13G January 3.04 4,24 3.77
February 129 1.61 1.45 February 3.36 430 khal
March NA® < NAW® 1469 March 3.64 4.18 3.85
1st Quarter 1.29 1.63 1.48 SRS 1st Quarter :3.04 4.30 3.78
W-9G January - 6.87 ’ 7.7 7.29 w=106 January 8.03 8.33 8.20
February . 6.74 7.14 . 6.92 February 7.79 8.05 7.92
March 684 : 7.34 7.11 March 7.86 8.21 8.03
1st Quarter 8.74 7.7 7.1 - 1st Quarter 1.7 833 1 806
W-3RR January -0.95 224 0.28 W-4R January T -1.46 T T 302 Q.41
February -1.58 1.93 -0.06 February -1.69 2.18 0.13
March 0.38 1.93 0.66 March -0.56 2.54 0.80
1st Quarter 158 ] 2.24. i 028 . ) .| AstQuarter | _ .. . -169 . . . | . . . 302 A . 043
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Table 244
KinBuc Landflll Operable Units 1 and 2
Continuous Hydraufic Monitoring Results
First Quarter 2003
Minimum/Maximum/Average Water Elevations

o

Inside Sturry Wall Outside Slurry Wall -
WelllD | Monitoring | _Minimum Recorded Maximum Recorded Average Water | Well D | Monioring | Minimum Recorded Maximum Recorded Average Water
Perlod Water Elevation (ff) Water Elevation (ft) ElavaﬂM) Period Water Elevation (ft) Water Elevation (ft) Elevation (ft)
W-5R January NA NA® ‘ 0.74%  JwsR January 0.66 3.04 1.53
February 0.04® ©2.29® 1.08© February 0.11 . 2.40 1.18
March 1.12 2,61 1.76 ~ March 1.20 270 1.82
) _ | 1st Quarter .04 . 2,61 __1.19 1 1st Quarter 0.1 3.04 1,52
W-TR January 0.83 286 [ 180 W<RR “January T 1.67 | 6564 2.34
February -1.26 : 224 123 . Febriary 1.38 4,17 2.10
~ March 1.29 2.59 1.84 March 1.91 465 248
1st Quarter | _-1.26 2.86 . 1.57 1stQuarter | 1,38 ) 5.64 2.30
Notes: - :
(1) Troll malfunictioned, data was not collected. . ) ,

(2) Water elevation calcutated from manual water levels.
(3) Water elevation data is from 2/14 - 2/28.
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, Table 2-5
N KinBuc Landfill Qperable Unit 1
: First Quarter 2003 .
Troll Water Elevations vs. Manual Water Elevations
" OU1 | February 12-14,2003 | __ March 3-4, 2003 ~ April 1,2003 | Average
Well ID oll |Manual| Difference| Troll |Manual Difference Troll Manual| Difference | Difference)
W-16 [11.26] 11.25 001 [11.27] 1126 | 0.01 J11.24] 11.27] 003 ' | o002
_W-2G ] 10.84] 10.85 001 |11.86] 11.85 ] 0.01 ]12.04] 12.06 | 0.02 0.01
w-3G | 7.93 | 7.88 005 |7.82] 782 [ 0.00 797 | 7.73 024 | o.10
w-3s |-0.04] -0.04 0.00 036! 040 | 0.04 Jo066] 064 002 | o002
w-3RR [ -0.61] -0.61 0.00 017 | 015 | 0.02 [ 054] 065 0.11 0.04
w-4G |11.15] 11.14 0.01 _]11.69] 11.36 | 0.33 ]11.93] 11.63 030 | o021
w-4s | -0.53] -0.58 0.05 | 0.69 | 0.69 0.00 1.04] 107 | 003 | o003
wW-R | -0.77] -0.84 0.07 0.41 | 0.51 010 ]0.92] 1.07 0.15 0.11
w-5G | 9.78 | 9.85 0.07 959 | 965 | 0.06 97271 982 0.10 0.08
w-58 | 0.87 | 0.88 001 | 1147 1.18 004 | 144 148 | 0.04 | 0.03
w-5R | 0.71] 074 |  0.03 1.06 | 1.07 0.01 139 [ 143 | 004 | o.03
W-6G | 13.43] 13.45 002 |13.70] 13.70 | 0.00 |13.65[ 13.67 [ 0.02 0.01
w-6S | 0.90 [ 0.94 0.04 134 | 135 [ 001 J156 [ 162 | 0.06 0.04
w-er-]1.05] 1.06 | 001 [144] 145 001 ]1.62] 1.66 0.04 0.02
W-7s | 0.52 | 0.52 000 | 1.51] 1.53 0.02 1.70 | 1.73 [ 0.03 0.02
w-7R | 0.62 | 0.61 001 ]159] 159 | 000 ]179] 1.81 | 0.02 0.01
w-8s | 1.61 | 1.61 000 ]207] 204 ] 003 |]235] 235 0.00 0.01
W-8RR | 1.59 | 1.57 0.02 2.12'| 2.07 0.05 230 | 228 | 002 | 003
w-9G | 7.00 | 7.02 0.02 6.99 [ 6.96 [ 0.03 7291 726 | 0.03- | 0.03
w-106] 795] 7.87 | o0.08 | 7.90] 7.91 0.01 8.22 | 8.26 0.04 0.04
w-13G | 6.39 | 6.30 0.09 6.60 | 6.69 [ 0.09 6.81 | 6.84 0.03 - 0.07
w-138 1 1.15] 115 | 000 }J 214} 215 | 001 }2.06]| 211 | 0.05 0.02
w-15G | 1.42 | 1.42 000 | 1.42] 1.42 0.00 [NA®W| 146 | NA® -0.00
w-158] 114 ] 116 | 002 |191] 195 | 004 J218] 221 | 003 | 003

Notes : (1) Troll data was not collected due to device malfunction. Water levels taken manually.



. Table 2-6
! - Kin-Buc Landfill
Leachate Cleanout Monitoring
2003
Cleanout location 14N — 14E 15N | 15E —_16N —_16E
Elevation @ Sea Level 22.87 22.77 2651 26.51 31.36 31.32
depth to depth to ~ |depth to depth to depth to "~ |depth to
water |elevation] water |elevation| water |elevation] water |elevation] water |elevation| water |elevation
Elevation Average 10.09 10.06 __9.85 - 9.93 ' na na
___DATE ' o e R e T : il T B
12/10/2001 12.5 10.37 12.42 10.35 16.31 10.20 16.33 10.18 dry ha dry na
1/3/2002 ’ 12.37 10.50 12.31 1046 | 16.21 | 10.30 16.22 10.29 | dry na dry na
- 2/13/2002 12.70 | 10.17 | 41263 | 10.14 | 16.57 9.94 16.62 | 9.89 dry na -dry na
3/27/2002 12.61 10.26 12.55 | 10.22 16.52 9.99 | 1647 | 10.04 dry na dry _na
4/19/2002 12.75 | 10.12 12.68 10.09 16.64 9.87 1661 | 990 | dry | na dry na
5/3/2002 13.03 9.84 12.96 9.81 16.97 ' 9.54 16.94 9.57 dry na dry na
6/5/2002 13.04 9.83 12.97 9.80 16.63 9.88 16.95 956 | dry na - dry na
7/8/2002 12.86 10.01 12.79 9.98 16.77 9.74 16.72 | 9.79 dry na dry na
8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 16.73 10.78 dry na dry na
9/5/2002 12.86 10.01 12.78 9.99 16.77 | 9.74 16.75 9.76 dry na dry na
9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 9.68 dry na dry na
11/6/2002 12.64 10.23 12.58 10.19 16.59 9.92 16.48 10.03 | dry na dry na
12/6/2002 13.02 9.85 12.94 9.83 16.97 9.54 16.95 9.56 _dry na dry na
1/2/2003 13.07 9.80 13.00 9.77 17.03 | 9.48 17.01 | 9.50 dry na dry na
2/12/2003 13.20 9.67 13.12 9.65 1719 | 9.32 | 17.16 9.35 _dry na dry na
3/4/2003 13.21 9.66 13.16 0.62 1722 | 9.29 17.20 9.31 dry na dry na
4/1/2003 12,90 | 997 | 1283 | 994 | 1682 | 969 | 1679 | 9.72 | dry na | dry na

N:proj\kinbuc\791186\monthlywaterievels\Cleanout levels03
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Table 5-1

Kin-Buc Landfill

Operable Unit 1 .
First Quarter 2003 Modified Program
Gas Monitoring Well Network/Results

; ' _ _ Monitoring Result
Well (Network) Location | % LEL % GAS

- GMW-01 | 0 0
'f GMW-02 | 0 0
_ _ GMW-03 0 0
' : GMW-04 0 0
GMW-05 0 0

- GMW-06 . 0 0
Operational Flare Inlet NA 54

n://proj/kinbuc/quartrptbls/Tbl-5-1
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #2
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #10
TRANSECT No.2- INSIDE ,
VERTICAL GRADIENT o [=—3RR —35]

25

'HLVIER WEICJHT DENOTES BEDROCK WELL

Mo T T R
o g

-t

E
Zz
Q
o
<
2 05 :
2 v \\/ﬂ
1T}
oA
: | »
< 0 V N
E \/s
z
8 A
@ 05 :
o
-1 \ =
. va |
-2 - Sm— =
[se] [se] [re] [22]
s & & & § g § g & & § & &g
Q Q +4 N X}
S P B S S B S S P o S = <]
= s 2 8 & S S < g s < < &
- - E S S Q Q ] 2]

DATE

AN

n:/ /proj/kinbuc/ 15023500.000/ 15tqt01/Trans2Jan/ 3rr-3s



KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #11
' TRANSECT No.2 - OUTSIDE

VERTICAL GRADIENT =~ R
3.5 ; .
3
4 HEAVIER \}VEIGHT DENOTES BEDROCK WELL
25

-
Ly N
1

GROUNDWATER ELEVATION (FT)

1 /\ /A o i
° ZIANNA
0.5 H— ‘ ‘ ' =
1 -
(v [ (5 [»2] (v (2] [5e) m [52] (s} [ved
S 2 0 8 R 2 g S g o g ¢ g
= = s = = S| « « a ® &

DATE

n://proj/kinbuc/ 15023500.000/ 1stqt01 / Trans2Jan/4r-4s



KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12
TRANSECT No.3 - INSIDE o :
VERTICAL GRADIENT TR s

3.5

GROUNDWATER ELEVATION (FT)
= g
- w N (4]
\L
s |
S
/
/ i
D
\

o
0

)
INVATL

. ' 1 ) o7 = g
DATTA COULD NOT BE DOWN . BATTERY v
WAS CHANGED|AND THE TEST WAS RESTARTED ON ‘\4

FEBRUARY 12, 2003 AT 12:00,

0
-0.5
-1 -

Y 0 [3ed ) 52} (] 52} (5]

s ¢ g ¢ g & g g g g g -g 8

« N & « N ] & 3] & 1] q I I

= ) S N S e} N ) S O N ) S

= = - o N N - - N ® = = N

= < = « N & & o] )

DATE

n:/ / proj/kinbuc/ 15023500.000/ 1stqt01 /Trans3Jan/5x-5s



KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #13
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* KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #14
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #15
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 MONTHLY HYDRAULIC EVALUATIONS




EMCQNIOWT, inc.
One International Boulevard, Suite 700

, . Mahwah, NJ 07495-0086
| | : N o o » 201.512.5700
SR b o Fax 201.512.5786

March 12, 2003 -
Project 791186

. Mr. Carl Januszkiewicz
- Waste Management, Inc.
Kin-Buc Landfill Treatment Plant
383 Meadow Road
Edison, NJ 08817

Re:  Hydraulic Monitoring for January 2003

. Dear' Mr. Januszkiewicz:
Site visits were completed on February 12, 2003 and February 14, 2003 to download the
January water level recorder data and obtain manual water level measurements. The
- following is an update of the hydraulic monitoring for the month of January 2003 at the
Kin-Buc Landfill. This information is to be included in the quarterly report, which is to
be submitted to the EPA by mid-May 2003. '

The minimum, maximum, and average water elevations recorded at each well are included
in Table 1. Table 2 shows the troll water elevations versus the manual water elevations.
The continuous water level elevation data when compared with manual readings indicated
that the miniTrolls are functioning properly and are recording accurate data with the
exception of Well SR. The test was not running at the time of the download and the data
could not be retrieved.

Several of the miniTrolls had little to no battery power at the time of the monthly data
downloads. The original alkaline batteries in these miniTrolls were replaced with new
alkaline batteries during the site visit on February 12, 2003. This included the miniTrolls
-in Wells 2G, 3G, 5R, 88, 9G, 10G, 135, and 15G. The remaining miniTroll batteries will
~ be changed during the next site visit in March. The miniTroll battery in Well 3G failed on
~ Februay 11, 2003 and was replaced on February 12, 2003. The EMCON/OWT, Inc. Field
- Technician was able to retrieve the past data and the test was restarted. There is no data
for the time between February 11™ and February 12 while the miniTroll was not running.

During this site visit, discoloration was observed on some of the miniTrolls including the
- miniTrolls in Wells 8S and 10G. There were problerns running the tests and downloading

data. In some cases, several attempts were made before data was retrieved. These

problems are most likely due to the lack of battery power and/or the discoloration on the
‘miniTrolls or cable. In-Situ has been contacted and the mechanical problems with the

miniTrolls are being assessed. The cable hook on the miniTroll in Well 13G was not

attached correctly. Therefore, the miniTroll was removed and the SP4000 Troll was
“placed in Well 13G.

A Shaw Group Company
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Mr. Carl Januszkiewicz : Project 791186
‘March 12, 2003 -

' Page2_

Hydrographs have been prepared for each of the transect locations and are enclosed for
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry
wall vary over the course of the day due to the tidal influence at the site. For clarity,
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour
period (12 hours before, and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the
refuse unit calls for the pumping of leachate to establish inward gradients across the slurry
wall with the additional benefit of reducing downward flow into the underlying sand and
gravel unit. Based on the hydrographs the following is presented. |

Transect 1-Refuse (lGIZG)/Hydrograph No. 1 - Intragradient conditions were observed
during the month of January, but were not maintained into the month of February. Tlhe
‘average monthly water elevation for January at Well 1G (inside) and Well 2G (outside)
‘was 11.22 and 12.31 feet msl, respectively. Water level elevation measurements taken
from Leachate Collection Cleanouts Nos. 14 through 16 are included in Table 3, and
indicate that the leachate collection system is functioning properly. The fact that the
leachate collection system is functioning properly suggests significant capture of leachate.
The evaluation of the hydraulic conditions in the refuse at Transect 1 is provided in

- Attachment No.2.

~ Transect 2-Refuse (3G/4G)/Hydrograph No.2 — Intragradient conditions were

maintained throughout the month of January. The average monthly water elevation for
the month at Well 3G (inside) and Well 4G (outside) was 8.06 and 11.57 feet msl,

. respectively

Transect 3-Refuse (5G/6G)/Hydrograph No.3 — Intragradient conditions were
maintained throughout the month of January. The average monthly water elevation for
the month of January at Well 5G (inside) and Well 6G (outside) was 9.83 and 13.54 feet
msl, respectively. o :

Transect 4-Refuse OQil Seeps Area (13G/15G)/Hydrograph No. 4 - Intragradient
conditions were maintained throughout the month of J anuary. The average monthly water
elevation for the month of January at Well 15G (inside) and Well 13G (outside) was 1.46
and 3.77 feet msl, respectively. The minTroll in Well 13G was removed and replaced
with the SP4000 Troll on February 14, 2003 due to a problem with the cable. The cable
was sent into In-Situ for repairs. '

Transect S-Refuse (9G/IOG)/IIydrograph No.5 - Intragradient conditions were

~ maintained throughout the month of January. The average monthly water elevation for

-n:projkinbuc\791 186\moathly letters\2003\jan03 monthly monitoring.doc-95\it: {
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March 12, 2003 -
Page 3

‘the month of January at Well 9G (inside) and Well 10G (oixtside) was 7.29 and 8.20 feet
msl, respectively. , _ . A

.;S'and and Gravel/Bedrock

- For the sand and gravel unit, the performance objectives call for pumping of sand and
gravel groundwater to prevent flow toward the slurry wall and to impose upward
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would
be the establishment of inward gradients across the slurry wall within the sand and gravel

,unit. The following is a description of the flow characteristics based on visual observation
of the hydrographs. ‘

Horizontal Flow
Transect 2-Sand and Gravel (35/4S)/Hydrograph No. 6 — Intragradient

conditions were not consistently maintained throughout the month of January. The
average monthly water elevations for the month of January at Well 3S (inside) and
 Well 4S (outside) was 0.46 and 0.52 feet msl, respectively.

Transect 3-Sand and Gravel (558/6S)/Hydrograph No. 7 - Intragradient
conditions were maintained throughout the month of January. The average monthly
water elevation for Well 5S (inside) and Well 6S (outside) was 1.27 and 1.37 feet
msl, respectively. '

Transect 4-Sand and Gravel (75/8S)/Hydrograph No. 8- Intragradient conditions
were maintained throughout the month of January. The average monthly water

- elevation for the month of January at Well 7S (inside) and Well 8S (outside) was
1.53 and 2.37 feet msl, respectively. ,

Transect 4 Sand and Gravel Qil Seeps Area (135/15S)/Hydrograph No. 9 —
Intragradient conditions were not evident during the month of January. The average

“monthly water elevation for the month of January at Well 158 (inside) and Well 13S
(outside) was 2.94 and 2.00 feet msl, respectively. Water levels from Well 15G in
the refuse unit are included on the hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 — Upward
gradient conditions were not observed between the bedrock and overlying sand &
gravel units inside the slurry wall for the month of January. The average monthly
‘water elevation for the month of J anuary at Well 3S (sand & gravel) and Well 3RR
(bedrock) was 0.46 and 0.28 feet msl, respectively.

-\projikinbuc\791 186\monttily letters\2003Y2n03. monthly monitoring.doc-95\i¢: 1
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i

Transect 3-Vertical Gradient (SR/5S)-Inside/Hydrograph No. 12 — Continuous
water level recorder data is not available for Well 5R for the month of J anuary due

- to mechanical problems with the miniTroll. The test was not running at the time of
the site visit therefore data could not be downloaded. The test was restarted on
February 12, 2003 at 12:00pm. The average monthly water elevation for the month
of January at Well 5S (sand & gravel) and Well SR (bedrock) was 1.27 and 0.74
(taken from manual water level data) feet msl, respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No.14 — Slight
upward gradient conditions were observed between the bedfock and overlying
sand & gravel units inside the slurry wall throughout the month of January. The
average monthly water elevation for the month of January at Well 7S (sand &
gravel) and Well 7R (bedrock) was 1.53 and 1.60 feet msl, respectively. The
difference in average monthly water elevations was less than 0.1 feet.

Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (45/4R)-Outside/Hydrograph No. 11 — Upward
gradient conditions were not observed between the bedrock and overlying sand &
gravel units outside the slurry wall for the month January. The average monthly

- water elevation for the month of January at Well 4S (sand & gravel) and Well 4R
(bedrock) was 0.52 and 0.41 feet msl, respectively. V

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No. 13 — Upward
- gradient conditions were observed between the bedrock and overlying sand &
gravel units outside the slurry wall for the month of January. The average monthly
water elevation for the month of January at Well 6S (sand & gravel) and Well 6R
(bedrock) was 1.37 and 1.53 feet msl, respectively. '

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 — Upward
gradient conditions were not observed between the bedrock and overlying sand &
gravel units outside the slurry wall throughout the month of January. The average
monthly water elevation for the month of January at both Well 8S (sand & gravel)
and Well 8RR (bedrock) was 2.37 and 2.34 feet msl, respectively. The difference in
average monthly water elevations for J anuary was 0.03 feet, respectively.

An initial review of the hydrographs indicates that certain perfdrmance objectives

- associated with the sand and gravel and bedrock units may not be met, specifically

associated with the uniform achievement of upward gradients from the bedrock to the
overlying sand and gravel (e.g. Hydrograph 10), and inward gradients across the slurry
wall within the sand and gravel (Hydrographs 6 and 9). However previous investigations
performed at the site would indicate that complete control of QU-1 groundwater can be |
achieved notwithstanding indications of downward flow from the sand and gravel to the

-n:\proj\kinbuc\791 {36\monthly letters\2003\jan03 monthly monitoring.doc-95\it: 1
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bedrock, or outward flow across the slurry wall within the sand and gravel unit. This is
‘based ‘on the findings of the considerable pumping influence of the sand and gravel
- pumping wells, in particular S&Gi#2, in achieving hydraulic control at the site (see

Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared for a period of time when
_the vertical gradient between the sand. and gravel and the bedrock was downward -at
‘Transect 2, and heads across the slurry wall within the sand and gravel unit were higher
within the slurry wall versus outside the slurry wall. For this evaluation, a snapshot of
groundwater elevations from the monitoring wells and pumping wells was obtained for
January 11, 2003. At this time, S&G#2 was pumping at a rate of about 16 gallons per
minute (gpm), while S&G#3 was pumping at a rate of 3 gpm. This resulted in a total of
approximately 19 gpm or about 27,340 gallons per day. There was a downward ‘vertical
gradient observed the majority of the time between the sand and gravel and the bedrock
inside the slurry wall at Transect No.2 in January and outside the slurry wall at Transect 3
as evidenced by higher heads in the sand and gravel wells relative to bedrock wells.
Periodically, there was also a higher head within the sand and gravel inside the slurry wall
relative to the sand and gravel outside. the slurry wall at Transect No. 2 in January.

| Figutes 1-4 incorporate the heads induced by pumping and show the considerable

pumping influence of S&G#2. Specifically, groundwater flowing downward from the
sand and gravel into the bedrock subsequently flows toward the pumping well. This
occurs both inside and outside of the slurry wall. Also, groundwater within the sand and
gravel unit flows toward the pumping well. The considerable pumping influence
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in
both the sand & gravel and bedrock flow predominantly towards the area of S&G#2,

~ result in the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on data provided by U.S. F ilter, the following volumes of groundwater and leachate
were extracted from the sand & gravel wells and leachate collection system for the period
from January 1 to January 31, 2003:

S&G No. 1 S&G No. 2 S&G No. 3 S&G No.4
L Groundwater | Groundwater Groundwater | Groundwater Leachate
0 gal. 568,574 gal. 105,964 gal. 0 gal. 60,927 gal.
0 gpd 18,341 gpd 3,418 gpd (lg‘pg 1,965 gpd

~n:\proj\kinbuc\79 1186\monthly letters\2003\jan03 moathly monitoring. doc-95\it: 1«
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CONCLUSIONS

- Mr. Carl Januszkiewicz | Project 791186
March 12, 2003 ~
_ Pa_ge 6

For the month of January, a total of 674,538 gallons of groundwater was collected. The
average daily groundwater extraction rate for all of the wells was 21,759 gpd. The
extraction rate from S&G No. 2 was 18,341 gpd and the extraction rate from S&G No. 3
was 3,418 gpd. ‘The leachate extraction rate of 1,965 gpd exceeded the recommended rate
of 1,500 gpd. ' ' -

\

¢ Intragradient conditions were maintained in the refuse unit at Transects 2, 3, 4,
and 5. ‘ _

¢ Intragradient conditions were maintained throughout the month of January, but
not consistently indicated into February by the monitoring wells at Transect 1,
although levels in the leachate collection system indicate intragradient
conditions are present at this location. ’

* Hydraulic control was maintained within OU-1 based on the analysis of the
significant influence of S&G#2 in acting as a hydraulic sink for sand and gravel
and bedrock groundwater. ‘Groundwater flow in the sand and gravel and
bedrock is ultimately captured by the pumping wells (S&G#2 and S&G#3)
resulting in overall containment of groundwater in QU-1.

® In view of the anaiysis presented herein, it is recommended that the combined
- groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively.
These lower pumping rates will be evaluated to confirm continued hydraulic
control of OU-1 groundwater. o

-0\proj\kinbuc\ 7911 86\monthly letters\2003\jan03: monthly monitoring.doc-95\it: 1



~

M. Carl Januszkiewicz ' " Projéct 791186
March 12, 2003 |
‘Page 7 '

We trust you find this information useful. If you have any questions, please do not
hesitate to contact us.

Steven'Goldberg, Ph.D, CPG

: Laura Kisala
* Senior Hydrogeologist Environmental Scientist

 Attachments

cc: Glenn Grieb, US Filter ‘
Tim Pagano, EMCON/OWT, Inc.
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KinBue Landfill Operable Units 1 and 2
Continuous Hydraulic Monitoring Results

MlnimumlMaxlmumIAverage Water Elevations

Table2-4min_rnax waterelev20031stQuarter

Inside Slurry Waill Outside sn,;ﬁ Wnll
(Well ID | Wonitoring | Minimum Recorded | Maximam Recorded- Avorage Viater | Wl D] Wonttoring |~ Winimum Recorded [~ WMaximum Recorded. | Average Water |
O e T et T M ) B ®
W-30 January - 778 853 3.08 WG January ~11.18 1223 1167
" ’ .
W3S Tariary 5.5 T 0.48 WS Jangary Ky ~308 0.62
W-56 January 5.55 10.83 .83 “[WeG “January 10 1427 13.64
W-55 January 0.35 2.78 Ky Wees Jaruary 04 2.90 1A
W-7S January ~0.76 281 153 W-85 January % N 570 237
W-158 | January 2.00 20z 264 W3S | January 128 408 — 200
W-156 | January 134 163 48 [WA3G | January 3.04 o 377
W-9G January 887 a0 7.28 W-10G January ' 8.03 8.33 820
WIRR | January 0.95 2.24 ~0.28 WaR January ERT 302 041
J
} .
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KinBuc Landfill Operable Units 1 and 2

Table 1

Continuous Hydrautic Monitoring Resuits
Minim umIMaxlmumlAvenge Water Elevations

‘Inside Slurry Wall Outside Sturry Wall
Well 1D | Monfioring | - Minimum Recorded T Maximors Recoraes Average Water | WellD| Wonttoring | Minimur mum Recorded | Maximum Recorded | Average W me
Period Water Elevation (ft) Water Elevation (ft) Elavation (f) {1  Perlod Wator Elevation (ft) _ Water Elevation (ft) Elevation () . |-
W-SR January NA NAM 0.74%@ W-8R Jarivary 0.66 3.04 183
WTR January 0.8 288 160  |W-BRR | January 167 564 2.34
Notes:

(1) Troll maifunctioned, data was not collected.

(2) Water elevation calcutated fom manual water levels.

Table2-4min_max wateralev20031stQuarter

Paoaz‘l



Table 2 -
KinBuc Landfill Operable Unit 1
January/February 2003
Troll Water Elevations vs. Manual Water Elevations

[TOUT [ February 12, 2003 ]
” 1 Troll Difference .

0.01
- W-2G | 1084 | 1085 [ 0.01
W-3G | 793 | 788 0.05
| w3s | 004 | -0.04 0.00
"W-3RR | -0.61 -0.61 0.00
. W4G | 11.15 | 11.14 0.01
L wW4s 1 053 | -058 | 0.05
W4R | 077 | 084 | 0.07
L wW5G.] 978 | 98 | 007
w5S | 087 | 088 | o0.01
WSR ] 071 | 074 | 0.03
-W-6G | 1343 | 1345 | o0.02
. W68 | 090 | 094 | 0.04
WHR | 1.05 1.06 0.01
] w7s | o052 0.52 0.00.
{ W7R | 0.62 0.61 0.01
1 w8s | 161 | 161 . 0.00
 W-8RR | 1.59 157 | 002
W-9G | 7.00 702 | 002
W-10G | 7.95 7.87 0.08
W-13G | 639 | 6.30 0.09
W-138 | 115 | 1.15 '~ 0.00
W-15G | 142 | 142 | 000
wW-158 | 1.14 1.16 0.02
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Table 3
Kin-Buc Landfil :
- Leachate Cleanout Monitorlng
2003
Cleanout location 14N 14E BN 1 1 16N 16E
Elevation @ Sea Level 22.87 22.77 2651 ~ 26.51 31.36 31.32
depth to depth to depthto] demﬁ depth to depth toﬂ
water |elevation|] water |elevation| water |elevation| water |elevation| water elevation] water |elevation
Elevation Average 10.09 10.06 9.85 ’ - 9.93 | na ’ na

DATE

12/10/2001

1/3/2002 . .50 46 .2’

2/13/2002 12.70 10.17 12.63' 10.14 | 16.57 9.94
3/27/2002 12.61 10.26 12.55 10.22 | 18.52 9.99
4/19/2002 12.75 10.12 | 12.68 10.09 16.64 | 9.87
5/3/2002 13.03 | 9.84 | 1296 9.81 | 16.97 9.54
6/5/2002 13.04 9.83 12.97. 980 ] 16,63 | 9.88
7/8/2002 12.86 10.01 | 12.79 9.98 16.77 | 9.74
8/2/2002 12.86 10.01 | 12.79 9.98 168 | 9.71
9/5/2002 12.86 10.01 | 12.78 9.99 16.77 | 9.74
9/26/2002 1294 | 993 | 12.85 9.92 16.85 | 9.66
11/6/2002 12.64 10.23 12.58 10.19 16.59 | 9.92
12/6/2002 13.02 9.85 12.94 9.83 16.97 | 9.54
1/2/2003 13.07 9.80 13.00 9.77 17.03 | 9.48
2/12/2003 13.20 9.67 | 13.12 9.65 1719 | 9.32

N:projikinbuc\791186\monthlywaterievels\Cleanout levels03
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1
TRANSECT No. 1 L
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #
| _ TRANSECT No.2 ] : . -
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH # 3

TRANSECT No.3 | L
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #4

TRANSECT No.4 (OSA) | _ .
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #6 .
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #7

TRANSECT No.3 | o o
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #8
TRANSECT No.4
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #9
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #10 -
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1
TRANSECT No.2 - QUTSIDE '
VERTICAL GRADIENT . |
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #13 .
TRANSECT No.3 - OUTSIDE | .
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 KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #14
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #15
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. | IT Corporation
' Crossroads Corporate Center .
One International Boulevard, Suite 700
Mahwah, NJ 07495-0086
| Tl 201.512.5700
| Fax.201.512.5786

June 27,2001 .
Project 796201

Carl Januszkiewicz
Waste Management, Inc :
Kin-Buc Landfill Treatment Plant
383 Meadow Road

. Bdison, NJ 08817

Re:  Bvaluation of Head Levels at Transect |

'_ ' Dear Mr Januszkiewicz:

We have compl,eto;d‘ an evaluation of the hydraulic characteristics at Transect 1 with specific
focus on the lack of intragradient conditions associated with the high water levels in W-1G
(inside of the shurry wall) relative to those levels in W-2G (outside of the wall).

While intragradient conditions were evident at the outset of the hydraulic monitoring program

in April 1996, these conditions have generally not been maintained. Specifically, based on'a
review of historical hydrographs; intragradient conditions were evident initially from -
approximately April to July 1996, and April to June 1997. Thereafler, to more recent events,
intragradient conditions have been observed intermittently and for shorter periods of time.

As opposed to the other “G” series monitoring wells that are located in refuse, wells 1G and

2G at Transect 1 are actually located in a silt and clay deposit. Attachment 2 contairis the

. boring- logs for these 2 installations. In-situ hydraulic conductivity testing performed at

. Transect 1 indicated permeabilities of 10~ cm/sec and 10 cm/sec in- W-1G and W-2G,

- respectively. Accordingly, a source of recharge to the overburden soils in the area of W-1G
would not readily drain away, and therefore, higher heads could result.

Well 1G sampling events (Nevember 1998, October 1999, October 2000) can be seen on the
hydrograph as sharp vertical drops in groundwater levels. Due to the low permeability of the
surrounding materials, the groundwater levels required several months to recover. Since the
final cover extends 10 feet past the slurry wall, the source of the groundwater that is
recharging W-1G is unknown at present. , : :

The hydraulic gradient between W-1G and W-1R is vertically downward which rules out the
bedrock as being a source of groundwater recharge. Based on a recent visual inspection of the
area around Transect 1, the cap appears to be good condition and there were no signs that the:

cap integrity has been compromised. : N

Figure 1 depicts the conceptﬁal model of the hydraulic interrelationship across Transect |
showing water level measurements that depict the lack of intragradient conditions across the

-0:\projikinbuc\79620 1 \highhead@t1 doc-95\iguido:




n'cawami.

A A Member of The IT Group -
Carl Januszdiewicz =~ . . Project 796201
June 27, 2001 - - | |

. Page2
slurry wall. The head levels in W-2G (outside the slurry wall) are generally at elevation 12 to
13 feet mst with periodic and short term increases to about 15 feet msl. The water level in the
well sometimes falls below the level of the transducer. This is characterized by a flat straight
line on the hydrographs as shown on Attachment 1. Head levels in W-1G (inside the slurry
wall), on the other hand, are often greater with elevations as high as 15 to 16 feet msl being

It is evident from a review of Figure 1 that the drop in topography outside of the slurry wall
- toward Mill Brook, coupled with the: higher permeability of W-2G relative to W- 1G, would
- promote a ‘more.rapid-decrease of head levels in the latter. This suggests that intragradient -
conditions may . not be consistently attainable at this transect in any eveant. This
-motwithstanding however, and as depicted on Figure 1, it is important to note that the leachate
* collection system represents a hydraulic sink within the containment system. As such, -
groundwater in the vicinity of W-1G would drain toward the sink miitigating concerns of
outward flow. ~ : o : . ;

The leachate collection line runs parallel to the slurry wall and at.its closest point is only about _
20 feet away from Transect 1. Several cleanouts are located along the collection line with the
- closest, Cleanout 16, only about, 65 feet from Transect 1. Leachate level measurements
obtained from the cleanouts during December 2000 and June 2001 indicate a leachate level of
10 to 11 feet msl along the collection line as shown in Table 1. The leachate levels observed
suggest that the leachate collection system is preseatly operating effectively. :

Rei:o‘mmend‘ati'o;ns

Based on the above, it is recommended that during subsequent monitoring events at the site,

measurements of leachate levels in Cleanouts 14 through 16 be recorded to verify that the
- leachate collection system is operating effectively. If liquid levels in the cleanouts increase

above 12 to 13 feet msl, then maintenance of the collection line is reccommended. Subsequent
- reports to EPA should include a discussion of the leachate collection system and its role as

serving as a hydraulic sink within the containment system. '

We trust you find this information useful. If you has)e any questions, please do not hesitate to
contact us. : '

Sincerely,

IT Corporation

Thomas M. Connors, P.E.
Project Manager

Steven G_oldberg, Ph.D, C G
Senior Hydrogeologist '

Attéchments

~0\projlkinbuc\79620 Nhighticad @t1. doc-95\jguido:
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Table 1
Kln-Buc Landﬂll .
Leachate Cleanout Monﬂorlng
2001
Cleanout location T 14N ' HE ] N L ASE T e —p— “16E ]
Elevation @ Sea Level _ 2287 2277 2651 NN 2651 31 36 | 3132
— |depthto] — depW - [depthto] — [depthto] 'm ~[depth to |
| water |elevation water |elevation| water elevation] water elevation| water elevation] water elevation]
Elevation Average 10801 T 1074 1068 | | 1067 ‘ N | ] 1111
8/7/01 1198 | 10.89 | 1202 | 7555 15.86 | 1065 | 15.87 | 1064 ~ary na__ | dry na
5/16/01 12.25 | 1062 | 1223 | 1054 | 1506 T 1056 | 1596 | 1056 | dy | na dry na
4/26/07 12.36 | 1051 | 1235 | 10.42 | 1599 10.52. | 16,01 | 10.50 | dry na | dy | na
3/21/01 1 11.80 1107 | 11.75 11.02 |-1562 | 10.89 | 1559 1082 { dry | na _dy | na
2/26/01 1 1203 [710.84 | 11.a | 70283 15.95 | 10.56 | 1592 [ 10.59 dry na " dry na
12801 | 12.08 [ 10.79 | 11.08 1079 | 15.85 [ 10.66 | 15.83 | 10.63 ~dry | na | 20.41 1091
1227/01 11202 | 1085 | 11.84 T 1083 1572 | 10.79 | 1568 _10.83 _dy | na [ 2001] 1137

' N:préj\klnbuc\79'1 188\monthlywaterlevels\cleanout levels.xis *
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? . Momrémnc»WEuﬁscoao”

26 . |
wzuo._wf BockNo.___ g

' TYPECFWE.L(asporWoleCatmf .

V. Datomllcompletod 2 ¢t 15, 95

OONSULTING FIRMFIELD SUPERVISOR L appﬁcd:loL

?m«:“; :‘::" t:“-) .lamdlu’ E
] Top ottom )] (inches
. [From land wdm] %)

+4 5 |2  |sch4opvc

Type. and Material

: T - 15. 1 2 - [sch 40 Pvc .010
Well was ﬁnislnd.m above grade - . — ' =
l - Omshmountes |- asod | . —
fmishbdabovagrada casing . - G‘.-‘V"P,; ) ' 15.6 | 8 | #00 Ricei
hdglu(smkup)ahoveland N | _ ' o 1 . ~ !
ace __ 4 ft . ~ Annular SealGrout o - 13 : | 8 ngntégte slurry
as steel é?"““‘“caéhg’ installed  Mathod of Grouting | - tremfe e
Yes { XINo - -
, i : ‘ Copies of other s andfor
ic water fevel atter drilling ft. \ GEOLOGIC LOG gaogmhysiai-g_s_s b':gatladnd )
aler lovel was measured using - ' : ‘ '
iaoll was developed lornl A ho rsat__ N/A gpm _ 0 - 15.6 red drilstiff clay,
thod of development NA i _ some silt
Was Pemanent pumping oqmpmem mstalled? D Yes . ‘No
mp capacity A
mp type:’ _N/A
ing Method HSA
ing Flud ___~_ - Type of Rq B=61
Jame Of Driller Chad ChiSﬂl
rmn and Safety Plan submitied? | ] Yes [KJno
el of Protection used on sit ) None D c@A
10, Licores rs 013753-801375
'Mdomcomm ‘ , HAmm—HUBER INC.
Cerlify that 1 have drilled the above-referenced wellin accon:lance wﬂh altwell permit requiremems and afl applicable
'1e fules and regulations. :
Driler's Signature % Date __ 2/15/95
I , COPIES:  wWhite- DEP Canary-Driec  Pink - Owner Goldenrod - Health Dept.



./ ovRIzeM : ' : NEW SERSEY 65 ENVIRONMENTAL PROTES TION
& - ' iU . 4 - lre'amwcmau

MONI'I‘ OﬂlNG WELL REOORD _
WellPerma No.__ 25- . 46505

Atlss Sheet Coordinates . 25 :_ 45 . 428

mwm(awWeumnmmW .M_muww 2 ,15, 95
' CONSULTNGFIRM/FIELDSUPERVISOR(?WL

"‘."." /" sy T Dipmﬁ mﬁﬁ'ﬁ - —i‘m‘t" T T "—' R

: ' . . . -
'

Toteldepth drilled__15.6._ . . .  Top (ft.) Bottomiit.)| ) Type and Matertal
’ P'hi e . | {From ladd surface) _ M - S
Wellfinishedto____ IS f T - —1 1 — '
b . i 1 - lnner Casing | 44 5 2 Sch 40 PVC - -
- Borehole diameter: ‘ - —— . —
) Top_. 8 __in ' Gasiug ’ S
) T [ ®Nat Pmucun
Bottom . 8 i —— —— -
. (Nmulot nu) . : ) PYC 020"
) Wenwasfmhed‘mabovegmde ' — 3 T 15 —- 2 S'Ch 40 c.-gzL
. flush mounted ; . TallPiece| '_ 1. | _
. W finished above grade, casing | GravelPac .3 - 15.6 8 #2 Riccl
he st above | nd iy ¥ : ) : ' -
su:iga':a‘ u“_'p) “-e * | Annular Sealleux 0. 5 8 Bentonite slurry
_ Was steel protective casing installedd Methodof Grouting |  tremie - ’ |
Yes BNo o » : . L R
: - . Copies of other geologic and/or
Static water level after drilling ft. ' GEOLQG'C LoG geng'hysical-_bgsgsho : biggasttachod:)
Water level was measured usmg_ _= ‘ ‘ ' ‘ S '
Wellwasdewlcu.m:lfarH/A hoursat.___ N/A gom 0 - 15.6 red gray dry stiff
'Melhodotdevelepmem A N/A i — : . clay, some silt
Was permanent pumping equipment lﬂstallod? DYos mNo ‘ '
- o Pump capacity N/A gpm

Pump type: N/A
- Drilling Method HSA : _
Drilling Fluid - Type of Rig _ B-61 ' ;
'Name of Driller Chad Chism _ ]
Health and Safety Plan submitted? [ ] Yes [z]No

lLevel of Protaction used on site (circle.one) None D C@ A
N.J. License No. 0013753-001375 )

‘Jamo of Drilling Company . HARDIN— mc

certiy that | have drilled the above-teterenced well in awordance with all well permit reqmremems and afl appﬁable
State niles and regulauons.. ’ ; .

Date 2715795

l ’ Driller’s Signature

l " COPIES:  White- DEP - Canary-Diller  Pink - Owner Goldenrod - Health Dept.
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‘ g . ' ' Mahwah, NJ 07495-0086
o ' ‘ ‘ 201.512.5700
' : Fax 201.512.5786

EMCON/OWT, Inc.

One international' Boulevard: Suite 700

haw* EMconowT, inc.

April 3,2003
B Project 791186
Mr. Carl Januszkiewicz : ' A -
Waste Management, Inc. ‘ '
Kin-Buc Landfill Treatment Plant
383 Meadow Road :

Edison, NJ 08817
Re:  Hydraulic Monitoring for February 2003
Dear Mr. Januszkiewicz:

~,

* Site visits were completod on March 3, 2003 and March 4, 2003 to dowaload the February
 water l‘eyel recorder data and obtain manual water level measurements. The following is

submitted to the EPA by mid-May 2003,

The minimum, maximum, and average water elevations recorded at each well are included

in Table 1. Table 2 shows the troll water elevations versus the manual water elevations.

The continuous water level elevation data when compared with manual readings indicated

that the miniTrolls are functioning properly and are recording accurate data. However, the -
- data supplied for well SG-1 showed the same water level for the period. The automated

water level recording device in this well needs fo be checked so that accurate readings can
be obtained in the future _ : o '
During the last site visit on February 12, 2003, several of the miniTrolls had little to no-

power at the time of the January monthly data downloads. As noted in the January

letter, the original alkaline batteries in these miniTrolls were replaced with new alkaline
batteries during the site visit on Febr 12, 2003. This included the miniTrolls in Wells
2G, 3G, 5R, 88, 9G, 10G, 138, and 15G.

A representative, Glenn Carlson, from In-Situ, Inc. was contacted regarding the low
battery power in the miniTrolls. He recommended that the alkaline batteries be changed
to lithium batteries. The lithium batteries last two to three times longer than alkaline and

March 3, 2003 and March 4, 2003, the alkaline batteries in each of the minTrolls were
- switched out for the new lithium batteries.

During the past few site visits, discoloration was observed on some of the miniTrolls
including the miniTrolls in Wells 4R, 8S, and 10G. These minTrolls are slightly tarnished

A Shaw Group Company
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and have some rust around the ports. The condition of the miniTrolls is being monitored

~

- There were no problems running the tests and downloading data during this site visit. The

data for Well 5R begins on February 14, 2003 and continues forward. throughout the

- month, There were problems with the miniTroll and the download during the last site

visit and the test was restarted on February 14, 2003, The SP4000 Troll is still recording
data in Well 13G. |

Hydrographs have been prepared for each of the transect locations and are enclosed for

* your reference as Attachment No. 1. The water lovels in wells.on the outaide Jf (e slurry

wall vary over the. course of the day due to the tidal influence at the site. For clarity,
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour -
period (12 hours before, and 12 hours after). _

Refuse

As defined in the Record of Decision (ROD) for QU-1, the performance objective for the
refuse unit calls for the pumping of leachate to establish inward gradients across the slurry
wall with the additional benefit of reducing downward flow into the underlying sand and -
gravel unit. Based on the hydrographs the following is presented.

Transect 1-Refuse (1G/2G)/Hydrograph No. 1 - Intragradient conditions were not
observed during the entire month of February. The average monthly water elevation for
February at Well 1G (inside) and Well2G (outside) was 11.25 and 11.06 feet msl,
respectively. Water level elevation measurements taken from Leachate Collection
Cleanouts Nos. 14 through 16 are included in Table 3, and indicate that the leachate
collection system is functioning properly. The fact that the leachate collection system is
ctioning properly suggests significant capture of leachate. The evaluation of the
hydraulic conditions in the refuse at Transect 1 is provided in Attachment No.2. .

Transect 2-Refuse (3G/4G)/Hydrograph No. 2 - Intragradient conditions were
maintained throughout the month of February. The average monthly water elevation for
the month at Well 3G (inside) and Well 4G (outside) was 7.89 and 11.41 feet msl,

respectively

© Transect 3-Refuse (5G/6G)Hydrograph No.3 — Intragradient conditions were

maintained throughout the month of February. The average monthly water elevation for

- the month of February at Well 5G (inside) and Well 6G (outside) was 9.72 and 13.52 feet

msl, respectively.

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No.4— Intragradient
conditions were maintained throughout the month of February. The average monthly

“0:\projikinbuc\791186\monthly letters\2003\6:b03 monthily mounitoring doc-95\Vk:1
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' v‘va'terieleva'ﬁon for the month of February at Well 15G (inside) and Well 13G (outside)

was 1.45 and 3.72 feet msl, respectively. .
Transect S-Refuse (9G/10G)Hydrograph No.5 — Intragradient conditions were

_maintained throughout the month of February. The average monthly water elevation for

the month of February at Well 9G (inside) and Well 10G (outside) was 6.92 and 7.92 fect
msl, respectively. . .

- Sand and Gravel/Bedrock |
- For the sand and gravel unit, the performance objectives call for pumping of sand and

gravel groundwater to prevent flow toward the slurry wall and to impose upward:
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would
be the establishment of inward gradients across the slurry wall within the sand and gravel
unit. The following is a description of the flow characteristics based on visual observation
of the hydrographs. _

Horizontal Flow o &

Transect 2-Sand and Gravel (35/4S)/Hydrograph No. 6 — Intragradient
conditions were not consistently maintained throughout the month of February, The
average monthly water elevations for the month of February at Well 38 (inside) and
Well 48 (outside) was -0.03 and 0.27 feet msl, respectively.

Transect 3-Sand and Gravel (55/6S)/Hydrograph No.7 — Slight intragradient
conditions were maintained throughout the month of February. The average
monthly water elevation for Well 58 ‘(inside) and Well 6S (outside) was 0.97 and
1.08 feet msl, respectively.

Transect 4-Sand and Gravel (78/8S)/Hydrograph No. 8- Intragradient conditions
were maintained throughout the month of February. The average monthly water
elevation for the month of February at Well 7S (inside) and Well 8S (outside) was
1.21 and 2.15 feet msl, respectively. '

Transect 4 Sand and Gravel Oil Seeps Area (135/15S)/Hydrograph No.9—
- Intragradient conditions were not evident during most of the month of February.
The average monthly water elevation for the month of February at Well 158 (inside)
and Well 138 (outside) was 2.03 and 1.76 feet msl, respectively. Water levels from
Well 15G in the refuse unit are included on the hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 — Upward
gradient cond_itions were not observed between the bedrock and overlying sand &

<a\proj\kinbuc\791185\monthly letters\2003\fcb03 monthly moaitoring doc-95\¥k: 1
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gravel units inside the slurry wall for most of the month of February. The average

monthly water elevation for the month of February at Well 3S (sand & gravel) and |
Well 3RR (bedrock) was -0.03 and -0.06 feet msl, respectively. '

Transect 3-Vertical Gradient (SR/5S)-Inside/Hydrograph No. 12 — Continuous
water level recorder data is available for Well SR beginning February 14, 2003. The
data prior to February 14 could not be downloaded due to mechanical problems with
the minTroll. The test was restarted during the last site visit on February 14, 2003.

‘Upward gradient conditions were observed between the bedrock and overlying

sand & gravel units inside the slurry wall for the month of February (2/14-3/4).

The average monthly water elevation for the month of February at Well 5S (sand &

gravel) and Well 5R (bedrock) was 0.97 and 1.08 fect msl, respectively.
Transect 4-Vertical Gradient (TR/7S)-Inside/Hydrograph No.14 — Slight

upward gradient conditions were observed between the bedrock and overlying

sand & gravel units inside the slurry wall throughout the month of February, The

... average monthly water elevation for the month of February at Well 7S (sand &

gravel) and Well 7R (bedrock) was 1.21 and 1.27 feet msl, respectively. The
difference in average monthly water elevations was less than 0.1 feet.

Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograph No. 11 — Upward
gradient conditions were not observed between the bedrock and overlying sand &
gravel units outside the slurry wall for the month of February. The average monthly
water elevation for the month of February at Well 4S (sand & gravel) and Well 4R

- (bedrock) was 0.27 and 0.13 feet msl, respectively.
~ Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No. 13 — Upward

gradient conditions were observed between the bedrock and overlying sand &
gravel units outside the slurry wall for the month of February. The average monthly
water elevation for the month of February at Well 6S (sand & gravel) and Well 6R
(bedrock) was 1.08 and 1.23 feet msl, respectively.

Transect 4-Vertical Gradient (SRR/8S)-Outside/Hydrograph No. 15 — Upward
gradient conditions were not observed between the bedrock and overlying sand &
gravel units outside the slurry wall throughout the month of February. The average
monthly water elevation for the month of February at both Well 8S (sand & gravel)
and Well 8RR (bedrock) was 2.15 and 2.13 feet msl, respectively. The difference in
average monthly water elevations for February was 0.02 feet, respectively.

An initial review of the hydrographs indicates that certain performance objectives
associated with the sand and gravel and bedrock units may not be met, specifically

-a\projikinbuct?91186\monthly letters\2003\6cb03 monthly monitoring.doc-95\k: 1
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associated with the uniform achievement of upward gradients from the bedrock to the
overlying sand and gravel inside the wall (e.g. Hydrograph 10), and inward gradients
-across. the slurry wall within the sand and gravel (Hydrographs 6 and 9). However
previous investigations performed at the site would indicate that complete control of OU-1

- - groundwater can be achicved notwithstanding indications of downward flow from the

sand and gravel to the bedrock, or outward flow across the slurry wall within the sand and
gravel unit. ‘This is based on the findings of the considerable pumping influence of the
“sand and gravel pumping wells, in particular S8&G#2, in achieving hydraulic control at the

- site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

 The influence of the pumping well can be demonstrated by review of a plan view
 groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and

vector diagrams (Figures 1, 2, 3, and 4) that have been prepared. Initially, data was used
from February 10, 2003, However, data showed that the extraction wells had been idle
just prior to this date. The pumping was restarted just prior to the time where the data was
taken. This resulted in the data used for the analysis not representing “static™ conditions.
The analysis was redone for a date afier the pumping was continued for a period of time.
Therefore, for this evaluation, a snapshot of groundwater elevations from the monitoring
wells and pumping wells was obtained for February 16, 2003. At this time, S&G#2 was
pumping at a rate of about 16 gallons per minute (gpm), while S&G#3 was pumping at a
rate of 3 gpm. This resulted in a total of approximately 19 gpm or about 27,340 gallons
per day. There was.a downward vertical gradient observed the majority of the time
between the sand and gravel and the bedrock insidé and outside the slurry wall at Transect
No.2 in February as evidenced by higher heads in the sand and gravel wells relative to
bedrock wells. - Periodically, there was also a higher head within the sand and gravel
inside the slurry wall relative to the sand and gravel outside the slurry wall at Transect No.
2 in January. ' ‘

| Figures 1-4 incorporate the heads induced by pumping and show the considerable ,

pumping influence of S&G#2. Specifically, groundwater flowing downward from the
sand and gravel into the bedrock subsequently flows toward the pumping well. This
occurs both inside and outside of the slurry wall. Also, groundwater within the sand and
gravel unit flows toward the pumping well. The considerable pumping influence
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in
both the sand & gravel and bedrock flow predominantly towards the area of S&G#2,
result in the complete capture of OU-1 groundwater at these pumping rates,

Groundwater and Leachate Collection
Based on data provided by U.S. Filter, the following volumes of groundwater and leachate

were extracted from the sand & gravel wells and leachate collection system for the period
from February 1 to February 28, 2003:

“0:\proj\knbuc791186\monthiy lettors\2003\icb03 moathly monitoring doc-95\k: 1
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I_ S&GNo.1 | S&GNo.2 | S&GNo.3 | S&G No.4
- Gro

undwater | Groundwater | Groundwater | Groundwater | Leachate

Ogal. | 557,504gal. | 60604gal | 87370gal. | 43383gal. |
0gpd 19911 gpd | 2,164gpd | ~ 1548gpd |

For the month of February, a total of 626,478 gallons of groundwater was collected. The
average daily groundwater extraction rate for all of the wells was 22,374 gpd. The
extraction rate from S&G No. 2 was 19,911 gpd, the extraction rate from S&G No. 3 was
2,164 gpd, and the extraction rate from S&G No. 4 was 299 gpd. The leachate extraction

rate was 1,548 gpd for the month of February.

\

CONCLUSIONS

Intragradient conditions were maintained in the refuse unit at TMz 2,3,4,

~ Intragradient conditions were not maintained throughout the month of February |

by the monitoring wells at Transect 1, although levels in the leachate collection
system indicate intragradient conditions are present at this location.

Hydraulic control was maintained within OU-1 based on the analysis of the
significant influence of S&G#2 in acting as a hydraulic sink for sand and gravel
and bedrock groundwater. Groundwater flow in the sand and gravel and
bedrock is ultimately captured by the pumping wells (S&G#2 and S&G#3)
resulting in overall containment of groundwater in OU-1.

In view of the analysis presented herein, it is recommended that the combined
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively.

'These lower pumping rates will be evaluated to confirm continued hydraulic

control of OU-1 groundwater.

aprojikinbuct791186\monthly letters\2003\eb03 monthly monitoring.doc-95\k: 1
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We trust you find this information useful. If you have any questions, please do not

_ hesitate to contact us.
EMCON/OWT, INC. | :
Tim Pagano, CFG  LauraKisala
.. Senior Hydrogeologist ‘ - Eavironmental Scientist
* Attachments |

~cc:  Glenn Grieb, US Filter

~ Steve Golberg, EMCON/OWT, Inc. -

a\peajikinbuc791186\monthiy letters\2003\6cb03 monthly monitoring.doc-95\k:1
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g Table 1
KinBuc Landfill Operable Units 1 and 2
mmmmmmm
mmmmmmm
(Well D | Monitoring | Winimum Recorded ] “Avers g v ~r = Reverege Viater
Period Water Elevation () Water Elovation (1) Elovation: Perfod mmﬂ mmg Elovation
2] January "1 N F T ﬁiﬂ_‘ﬂ Jaruary 181 - 1887 WL
. February 1.2 1128 1128 Fobruary 1040 1198 11.08
WG January 778 ' ) ' 808 [W4G | Jenuary .18 25 1187
February 743 837 7.89 Febnisty 10.08 1202 1141
W3S | January ry-3 177 048 S | ey "y 308 052
Fobruary 328 182 008 February 1.40 222 Y
[Wea Jaruary 955 1033 o8 January 1510 7y 1354
February 029 1017 272 Fobruary 12.88 1444 1382
W& T Ty 038 % | 157 Jaruary | .46 250 157
Februsry 0.18 213 087 Fobruary 0.04 226 1.08
WTS | January 076 S R ¥ Y — "~ Jenusty EFZ T 570 257
February 0.20 219 121 "~ Februaty’ 1.39 421 ) 215
155 January 200 w2 204 WASS | danvary | 128 400 200
. Februaty o 11 203 February 08 208 1.78
W16 | January e 18 A6 WG | darumry T04 T T
Februaty 129 181 145 Februsty ‘338 430 372
WoG | Jenuvary Y EAZ T 7> W06 | Jamuary 803 8 ~820
February 674 744 .82 February 7.7 8.05 782
WSRR | January 085 294 028 - R ~Januery 140 ez 041
February -1.68 1.88 0.08 Februaty -1.89 218 013
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. Table1
nmumnnwum1mz ,
Mmmmm
; mmmwmmm
Period Wator Elevation () Wator Elevation () Elovation(® | : Period Water Elovation (1) Water Elevation (1) Elevation (10
January NA Y NATY 0749 Tma - Janumry .08 a4 153
February 2.04® 2209 1.08® February LXT 240 123
Hw-mf_ January 083 28 160 Jaruary 167 504 3]
February 128 224 17 February 138 a7 213

Notee: .

- (1) Troll maffunctionsd, data was not collected.
(2) Water slevation calcutated from manus! water lovels.
(3) Watter elevation deta is from 2/44 - 2/28.



Table 2
KinBuc Landfill Operable Unit 1
: February 2003 o
- Troll Water Elevations vs. Manual Water Elevations

ou 1 March 3 - 4, 2003

“Well ID | Troll % Manual %Differlence
I W-1G | 1127 | 11.26 0.01
~W-2G | 1186 | 1185 | 0.01
W-3G | 7.82 7.82 .0.00
W-3s | 036 | 040 | 004
W3RR| 017 | 015 | o002 |
- W-4G | 1169 | 11.36 0.33 . .
‘W4s | 069 0.69 0.00
| _w-4r 041 | 051 0.10
W-5G 959 | 965 | 006
W-5S 114 | 118 | 0.04
WS5R | 106 |" 107 | 0.01
W-6G | 13.70. | 13.70 0.00
~ W-8S 134 | 135 | 0.01
W6R | 144 145 | - 0.01
- W-7S 1.51 1.53 - 0.02
W-7R 1.59 159 | o000 |
1 w-8s 207 | 2.04 0.03
IW-8RR | 212 | 207 0.05
W-9G 699 | 696 | 0.03
W-10G | 7.90 791 | 0.01
"W-13G | 6.60 6.69 0.09
W-13S | 2.14 2.15 0.01
fwi1sc | 1.42 142 0.00
wW-158 | 1.91 1.95 0.04




Tabie 3
Kin-Buc Landfill
Leachate Cleanout Monitoring
' 2003
Cleanout location 14N 14E ~ 15N ~ 15E " 16N 16E
Elevation @ Sea Level 22.87 22.77 26.51 ' 26.51 _ 31.36 31.32
depth to depth to ' depth to ~ ]depth to ~ ]depth to depth to
water |elevation| water |elevation water |elevation] water elevation| water elevation] water |elevation
Elevation'AveLage | ' 10.09 | 10.06 ' 9.85 9.93 | na na
DATE 1

12/10/2001 . .37 . ).35 . 2 .3 K dry na
1/3/2002 12.37 10.50 12.31 10.46 16.21 10.30 16.22 1029 | dry | a | dy na
2/13/2002 12.70 10.17 12.63 10.14 | 16.57 9.94 16.62 9.89 dry , na
3/27/2002 12.61 10.26 12.55 10.22 16.52 9.99 ] 1647 | 10.04 dry ‘na’
4/19/2002 : 12.75 10.12 12.68 10.09 | 16.64 9.87 16.61 8.90 dry ‘ | na
5/3/2002 : 13.03 984 | 12.96 9.81 16.97 | 9.54 16.94 | 957 dry R na
~ 6/5/2002 13.04 9.83 12,97 9.80 | 1663 | 9.88 16.95 9.56 _dry . ry na
71812002 - 12.86 10.01 12.79 9.98 16.77 | 9.74 16.72 9.79 | dry ' _ na

8/2/2002 12.86 10.01 12.79 9.98 16.8 971 | 15.73 10.78 dry o | na
9/5/2002 12.86 10.01 1278 | 9.99 16.77 | 974 | 16.75 9.76 dry i na
9/26/2002 12.94 9.93 12.85 | 9.92 1685 | 966 | 16.83 9.68 ~dry na
11/6/2002 12.64 10.23 12.58 10.19 16.59 | 9.92 16.48 1003 | dry | . " pa
12/6/2002 1 13.02 9.85 12.94 9.83 16.97 | 954 | 16.95 9.56 dry | " na
1/2/2003 13.07 9.80 13.00 9.77 17.03 9.48 17.01 9.50 ~ dry | ‘'na
2/12/2003 1 13.20 9.67 13.12 9.65 17.19 932 | 1716 | 9.35 dy | na | na
3/4/2003 13.21 9.66 13156 | 9.62 17.22 929 | 17.20 9.31 dry ] na

N:proj\kinbuc\791186\monthlywaterlevels\Cleanout leveis03
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1
~ TRANSECT No. 1 o i
REFUSE UNITS | (=% —1q]
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 n://proj/kinbuc/ 15023500.000/3rdqt01/Trans1Jan/2g-1g .



KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #2 |

TRANSECT No.2 |
) REFUSEUNITS = o [—=% =g
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Lo _ A S
Qo
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; 5%) ON FEBRUARY 11, 2003. GHANGED BATTERY|AND RESTARTED ON
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% UNAVAILABLE FOR THE PERIOJE FROM 2/11 AT 17:(50 TO 2/12 AT 13:00.
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #3
TRANSECT No.3 | o
REFUSE UNITS _ | =56 ==—¢G|
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n:/ /proj/kinbuc/ 15023500.000/ 1stqt01/Tranis3Jan/6g-5g



KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #4

TRANSECT No.4 (OSA) _
REFUSE UNITS : (=136 —1s506]
7
REMOVED MINITROLL AND REPLACED MINITROLL INWELL
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5.

TRANSECT No.5 _ A
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GROUNDWATER ELEVATION (FT)

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5

TRANSECT No.2 —as
SAND & GRAVEL UNITS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #7

TRANSECTNo.3 | |
, SAND & GRAVEL UNITS o ==t —s ]
6 = .
5
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #8'

TRANSECT No.4 | S
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #9

TRANSECT No.4 (OSA) | .
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #0
' TRANSECT No.2 - INSIDE o
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GROUNDWATER ELEVATION (FT)
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KIN-BUC LANDFILL GRO_U'NDWATER HYDROGRAPH #11
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #13
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #14 -
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #15
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IT Corporatio "'l'g o

Grossroads Corporato Center .
| Oaée laternational Bodlevard, Suite 700
- Mahwah, NJ 074950086
- | 7L 201.512.5700
- . Fax.201.512.5786
g . A Member of Tho IT Croup
- - June 27,2001 . -
Project 796201
. CadJamiszldewicz
Waste Managemeat, Inc -
Kin-Buc Landfill Treatment Plant
383 Méadow Road -

- Bdison, NT 08817

Re: Bvaluation of Head Levels at Transect I |

‘While intragradient conditions ‘were evident,at the outset of the hydraulic monitoring program

" - in April 1996, these conditions have generally not been maintained. Specifically, based ona

“review of historical hydrographs, intragradient conditions were evident initially from
approximately April to July 1996, and April to June 1997. Thereafter, to more recent events, . -
‘intr_agradient conditions‘ have been observed intermittently and for shorter periods of time.

boring - logs for these 2 installations. In-situ hydraulic conductivity testing perfoimed at

A Transect | indicated permeabilities of 107 cav/sec and 107 crfsec in- W-1G and W-2G, -

A “fespectively. Accordingly, a source of recharge to the overburden soils in the area of W-1G

would not readily'dljain away, and therefore, higlier heads could result.
Well 1G samplin_g eveats (November 1998, October 1999, October 2000) can be seen onthe

~ hydrograph as sharp vertical drops in groundwater levels. Due to the fow permeability of the

surrounding materials, the groundwater levels required several months to recover. Since the
final cover extends 10 feet past the slurry wall, the source of the groundwater that is
recharging W-1G is unknown at preseat. - .

The hydraulic gradient between W-1G and W-IR is vertically downward which rules out the

- ‘bedrock as being a source of groundwater recharge. Based on a recent visual inspection of the

area around Transect 1, the cap appears to be good condition and there were no signs that the

- cap integrity has been compromised.

Figure | depicts the odnccpﬁxal model of the hydraulic interrelationship across Transect 1
showing water level measurements that depict the lack of intragradieat conditions across the

\

-eprofikinbuc 79620 \highhead @t doc-9S\guida:1



| lTCoqmulion

A Meaber of The IT Group
Cad Janusddewicz .~ .- . " Project 796201
Juae 27,2001, S A T )
Page2

. well sometisites falls below i lovel of the transducer. This is characterized by a flat straight

line on the hydrographs as shown on. Attachtient I. Head levels in W-1G (iaside the slurry

" wall), on the other hand; are often gréatec with. elevations as high as 15 to 16 feot msl being

1t is evident from a revisw of Figure L that the drop in topography outside of the slucty wall
oo Mill Brook, coupled with thehighir permeability of W-2G relative to W-1G, would

- promote a more rapid decrease of head levels in tie latter. This suggests that intragradient - -

conditions may . -not" be "consistently attainable at this transect in aty event. ‘This
notwithstanding however, aid as depicted on. Figure 1, it is important to note that the leachate

- ooﬂecﬁgu system: represcats: a hydeeslic sink within . the containment :system. As such, -

et iti the vicinity of W-1G would drain toward the sink mitigating concems of

20 feet away from Transect I. Several cleanouts are located along the collectiori line with the
Cleanout 16, anly about 65 feet from Transect 1. Leachate level measurements
obtained from the cleanouts during December 2000 and June 2001 indicate a leachate level of

serving as a hydraulic sink within the containment system:

We trust you find this information useful. If you have any questions, please do not hesitate to
contact us. ' ' ' -

Sincerely, - o

IT Corporation 4 ~
Steven Goldberg, Ph.D, CFG Thomas M. Coanors, P.E. .
Sedior Hydrogeologist _ Project Manager

Attachments

.u*pmmubm\v%mmghhaa@u.docs_ﬁgmozl
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.. Tablet =~
- KIn-Buc Lantfﬂﬂ :
o Leaeh&ta CIeanout Monltoﬂng
' 2001 X
CIeanout lequlon ' I R MHE - 1 —‘fiﬂ_
Elevation @ Sea Level | o7 — 2977 ' j 26 51
L _Jdepthtol . aepma - th 6] . [den
| ] ] Wwater ]olevation water elavatlon water elevation! water slovat,
'|Elevation A.v'erage _ 1080 10 74 ' 10.66 L
DATE -l
6/7/01 11.88 | 10.89 [ 12.02 | 10.75. 15.86 | 10.85 | 15.87 10;& _dry | na _dry | na
5/16/01 ' _1225 | 1082 | 12‘.2;3_ 1054 | 1506 | 10.56 | 15.96 10.55 1 dry ',_‘na ‘ dry na
_4/26/01 12.36 | 10.51 12,35 | 10.42 . 16,99 | 10.52° | 16.01 ,,10;5'0-_ _:dry' na 3 dy | na
3121/01 11.80 | 11.07 | 11.75 | 11.02 L1562 | 1089 1 1688 |~ f0.2 { oy | ta— dry [ na
2/26/01 , 12,03 10.84 11.94 10.83 | 15.95 | 1o. 56 | 15102 | 10.59 . dry na | dry na
1/29/01 12.08 10.79 11.98 | 10.79 15:&5 .1066 15.83 | 10.68 |- dy | na 20.41 1 10.91
12/27/01 | 12,02 10.85 | 11.94 10.83 | 15,72 | 1079 15.68' gga_ dy | pa | 2001 | 11.31

" NiprojKinbuei7e1188\monthiywaterievalsieleanout levista.xis -
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, o '~ MONITORING WELL RECORD

 dondh s g o ‘ T‘ fﬁJ Bm?ﬂ.! hm-m . Typomdlhhﬂal
Tolaldepth dritied_- 15 ¢ ¢ S , op attom ﬁﬂdlds) :
A — lerashg -‘M‘ S 2 Sch 40 rvc
rehole diameter: . ? [ et ——rd
_ Top 8. i R S Omeuhy

- ' g . ote -shot size) 5 4-15.- | | 2
' ﬂmsfuiishcd:iabcvq:_gtm ‘ (Nne'dot e I '

| Sch 40 pve .010

- EJaush mounted . Ta#Pisce | il
shed above grade, casing . | OowetfPect 3 [1s6 |8 | #00 Rices
ao:“""‘"ﬁhbev 'Lc'land | - me 0 3 - g “-B'.enco_nti.yt’e slurryi
- Steaf p(omcuvg casmg ins 9 mlhodo' Gfouﬁng v ‘treu.ie
Tves (e S

l:z water levol after driling ft.
¢ levelwas measured uslng

e!lwasd«volc:mdlm"/A hours _ ﬁ?‘gpm 0 - 15.6 red dry stiff clay,

of development N/A

‘ as po:manem pumpmg oqumem mstaﬁed? U Yes . No

I Fluid____ - ype ﬂq_.;L__

ih and Sateyy é:an submmod? D Yes Bl

some silt

of Protection used on site (circle ) None D c@ A
License No. 0013 753-801375

above-teferenced-wqu in accordance with aff well permit requirements and all applicable |
'vles and regulations. RPN . ,
Driller's Signature

' COPIES:  wWhie- DEP

Date 2/15/95

Canary - Dnllgr Pink - Owner | Goldmrod-lﬂkamoaﬂ.
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o bty ‘. g A»d! 7§:il : = N ) T——
Tm.‘_"—é,L"—&" | @loc Protective Casiy M .
. Wdllmsﬁﬁshed X | abavograde : dotmg; 3 — , 2
. ‘flush mounted T’"Pi‘“ . . . .
' W finished above grade, casing - o Gm‘“’ o 3 15.6 8 | #2 Riecd
height {stick up) abow: land_ ; . ‘ :
s::tgaeo‘ : ‘.‘p) n,‘ _ A““"“' s‘m""“‘ .0 Is . 8 . Bentonite slurry
Was steelimewvo casing installed3 “‘m"‘w"‘g tremie . ~ _
Yes ExiNo ' i :
Static water lovel after drilling o Gsou.oclc LoG f‘??..;:;:,g;rg;;w*gc logs andc
.Waler level was measured usmg -

0 - 15.6

- Well was daveloped for N/A hdurs at__ H/_ A gom
l:cthod of development. N/A. :
as permanent pumping equipment mstaﬂod? D Yes E No
~ @Pvmp capacity N/A gpm '
‘ump type: _m__ LA, :
Ociling Method ___ HSA
rilling Fluid - TypeofRig____ B-61
ame of Driller Chad Chism_

Health and Safety Pran submited? [ ] ves o

veldeeamwodonsac(eudeone) None D C@A
. License No: 0013753-001375 ‘ :

beauachod)

red gray dry stiff -
clay, some silt

t:e of Drilling Company HAm)IN—Elm I!C
flify that 1 have drilled

the above-reterenced wellin acoordance with all well. penm reqmrements and all appficable
3late nyles and regulations . .

Driller's Signature

COPIES:

2115795




EMCON/OWT, Inc.
One International Boulevard, Suite 700

o : . I Mahwah, NJ 07495-0086
_ | , 201.512.5700
| Fax 201.512.5786

Shaw evconowT e .

e
. &

April 22, 2003
Project 791186
Mr. Carl Januszkiewicz
Waste Management, Inc. o
Kin-Buc Landfill Treatment Plant
383 Meadow Road
Edison, NJ 08817

!

Re: Hydraulic Monitoring for March 2003

Dear Mr. Januszkiewicz:

A site visit was completed on April 15, 2003 to download the March water level recorder -
- data and obtain manual water level measurements. The following is an update of the -

hydraulic monitoring for the month of March 2003 at the Kin-Buc Landfill. This
information is to be included in the quarterly report, which is to be submitted to the EPA

by mid-May 2003.

The minimum, maximum, and average water elevations: recorded at each well are included
in Table 1. Table 2 shows the troll water elevations versus the manual water elevations.
The continuous water level elevation data when compared with manual readings indicated
that the miniTrolls are functioning properly and are recording accurate data with the
exception of the miniTroll in Well 15G. The miniTroll in Well 15G was not
communicating when attempting to download the data. The miniTroll was removed and
replaced with a SP4000 Troll (previously in Well 13G). A representative from In-Situ,
Inc. was contacted regarding the complications with the miniTroll.

Ke

Also, the data supplied for well SG-1 showed the same water level for the period. The
automated water level recording device in this well needs to. be checked so that accurate
readings can be obtained in the future

The SP4000 Troll was remox}ed from Well 13G and the replaécment miniTroll (with new
lithium batteries) was installed during this site visit. ' '

Hydrographs have been prepared for each of the transect locations and -are enclosed for
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry
wall vary over the course of the day due to the tidal influence at the site. For clarity,
- Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour
period (12 hours before, and 12 hours after). '

A Shaw Group Company
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Mr. Carl Januszkiewicz » Project 791186
April 15,2003 |

. Page 2

: 'Refusg

'As defined in the Record of Decision (ROD) for OU-1, the performance objective for the

§ refuse unit calls for the pumping of leachate to establish inward gradients across the slurry

wall with the additional benefit of reducing downward flow into the underlying sand an

_gravel unit. Based on the hydrographs the following is presented. _ :

Transect 1-Refuse (1G/2G)/Hydrograph No. 1 - Intragradient conditions were not

~observed during the entire month of March. The average monthly water elevation for

March at Well 1G (inside) and Well 2G (outside) was 11.24 and 12.15 feet msl,
respectively. Water. level elevation measurements taken from Leachate Collection
Cleanouts Nos. 14 through 16 are included in Table 3, and indicate that the leachate

~ collection system is functioring properly. The fact that the leachate collection system is

functioning properly suggests significant capture of leachate. The evaluation of the

hydraulic conditions in the reﬁxs_e at Transect 1 is provided in Attachment No.2.

Transect 2-Refuse (3G/4G)/Hydrograph No. 2 - Intragradient conditions were maintained
throughout the month of March. The average monthly water elevation for the month at
Well 3G (inside) and Well 4G (outside) was 7.99 and 11.88 feet msl, respectively

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 — Intragradient conditions were maintained
throughout the month of March. The average monthly water elevation for the month of
March at Well 5G (inside) and Well 6G (outside) was 9.73 and 13.87 feet msl,
respectively. ' ) ' ' _

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4 — Intragradient
conditions were maintained throughout the month of March. The average monthly water

elevation for the month of March at Well 15G (inside) and Well 13G (outside) was 1.46
and 3.85 feet msl, respectively. : ' '

Transect 5-Refuse (9G/ 10G)/Hydrograph No.S5 - Intragradient conditions were
maintained throughout the month of March. The average monthly water elevation for the
month of March at Well 9G (inside) and Well 10G (outside) was 7.11 and 8.03 feet msl,
respectively. ‘ '

Sand and Gravel/Bedrock | N

For the sand and gravel unit, the performance objectives call for pumping of sand and
gravel groundwater to prevent flow toward the slurry wall and to impose upward
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would
be the establishment of inward gradients across the slurry wall within the sand and gravel

-\projkinbuc\791186\monthly letters\2003\mar03 monthly monitoring doc-95\p:1
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' unit. The following is a description of the flow characteristics based on visual observation

of the hydrographs.

Horizontal Flow

Transect 2-Sand and Gravel (35/4S)/Hydrograph No. 6 — Intragradient conditions were
‘not consistently maintained throughout the month of March. The average monthly water

-~ elevations for the month of March at Well 3S (inside) and Well 4S (outside) was 0.84 and
- 0.99 feet msl, respectively. : _ S

Transect 3-Sand and Gravel (SS/GS)/[Iydrogriph -Neo.7 - Slighi _intragmdienf

~ conditions were maintained throughout the month of March. The average monthly water

elevation for Well 58 (inside) and Well 6S (outside) was 1.58 and 1.69 'f_e,ef msl,
respectively. - '

Transect 4-Sand and Gravel (7S5/8S)/Hydrograph No. 8- Intragradient conditions were
maintained throughout the month of March. The average monthly water elevation for the
month of March at Well 7S (inside) and Well 8S (outside) was 1.77 and 2.52 feet msl,
respectively. ~ ' ‘ :

Transect 4 Sand and Gravel Oil Seeps Area (13S/15S)/Hydrograph No.9—
Intragradient conditions were not evident during most of the month of March. The

- average monthly water elevation for the month of March at Well 158 (inside) and Well

13S (outside) was 1.80 and 2.22 feet msl, ‘respgctively. Water levels from Well 15G in the
refuse unit are included on the hydrograph for comparison.

Vertical F low-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 — Upward gradient
conditions were not observed between the bedrock and overlying sand & gravel units
inside the slurry wall for most of the month of March. The average monthly water
elevation for the month of March at Well 3S (sand & gravel) and Well 3RR (bedrock) was
0.84 and 0.66 feet msl, respectively. :

Transect 3-Vertical Gradient (SR/5S)-Inside/Hydrograph No. 12 — Upward gradient
conditions were observed between the bedrock and overlying sand & gravel units inside
the slurry wall for the month of March. The average. monthly water elevation for the
month of March at Well 5S (sand & gravel) and Well SR (bedrock) was 1.58 and 1.76 feet
msl, respectively. : :

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No. 14 — Slight upward

gradient conditions were observed between the bedrock and overlying sand & gravel units
inside the slurry wall throughout the month of March. The average monthly water

-u\projikinbuc\791186\nonthly letters\2003\mar03 wmonthly monitoring.doc-95up: I



Mr. Carl Januszkiewicz o | ' ~ Project 791186
. April 15, 2003 B -
 Page 4

elevation for the month of March at Well 7S (Sahd & gravel) and Well 7R (bédr‘ock) was
1.77 and 1.84 feet msl, respectively. The difference in average monthly water elevations
was less than 0.1 feet. - B -

Vertical Flow-Outside Slurry Wall

‘Transect 2-Vertical Gradient (45/4R)-Outside/Hydrograph No. 11 — Upward gradient
conditions were not observed between the bedrock and overlying sand & gravel units
outside the slurry wall for the month of March. The average monthly water elevation for
the month of March at Well 4S (sand & gravel) and Well 4R (bedrock) was 0.99 and 0.80
- feet msl, respectively. ' '

Transect 3-Vertical Gradient (6R/65)-Outside/Hydrograph No. 13 — Upward gradient’
conditions were observed between the bedrock and overlying sand & gravel units outside
the’ slurry wall for the month of March. The average monthly water elevation for the
month of March at Well 6S (sand & gravel) and Well 6R (bedrock) was 1.69 and 1.82 feet
msl, respectively. ’ ' '

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 — Upward  gradient
conditions were not -observed between the bedrock and overlying sand & gravel units
outside the slurry wall throughout the month of March. The average monthly water
elevation for the month of March at both Well 8S (sand & " gravel) and Well 8RR
(bedrock) was 2.52 and 2.46 feet msl, respectively. The difference in average monthly
water elevations for March was 0.06 feet, respectively. - '

An initial review of the hydrographs indicates that certain performance objectives
associated with the sand and gravel and bedrock units may not be met, specifically
associated” with the uniform achievement of upward gradients from the bédrock to the
overlying sand and gravel inside the wall (e.g. Hydrograph 10), and inward gradients
across the slurry wall within the sand and gravel (Hydrograplis 6 and 9). However
previous investigations performed at the site would indicate that complete control of OU-1
groundwater can be achieved notwithstanding indications of -downward flow from the
sand and gravel to the bedrock, or outward flow across the slurry wall within the sand and
gravel unit. This is based on the findings of the considerable pumping influence of the
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view

groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared. For this evaluation, a
snapshot of groundwater elevations from the monitoring wells and pumping wells was
obtained for March 19, 2003. At this time, S&G#2 was pumping at a rate of about 8
gallons per minute (gpm), while S&G#3 was pumping at a rate of 3 gpm. This resulted in

“n:\projikinbuc\791 186\morithly letters\2003\mar03 monthly monitoring.doc-95\p: 1
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a total of approximately 11 gpm or about 15,829 gallons per day. There was a downward
vertical gradient observed the majority of the time between the sand and gravel and the
bedrock inside and outsidg the slurry wall at Transect No.2 in March as evidenced by
higher heads in the sand and gravel wells relative-to bedrock wells. Periodically, there
was also a higher head within the sand and gravel inside the slurry wall relative to the -
sand and gravel outside the slurry wall at Transect No. 2 in March. : '

Figures 1-4 incorporate the heads induced by pumping and show the considerable
- pumping influence of S&G#2. Specifically, groundwater flowing downward from the -
- sand and gravel into the bedrock subsequently flows toward the pumping well.: This.
occurs both inside and outside of the slurry wall. Also, groundwater within the sand and
* gravel unit flows toward the pumping well. - The ‘considerable pumping -influence
- demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in
_ both the sand & gravel and bedrock flow predominantly towards the area of S&G#2,
result in the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection
Based on data provided by U.S. Filter, the following volumes of groundwater andgleachate

were extracted from the sand & gravel wells and leachate collection system for the period
from March 1 to March 31, 2003:

S&G No. 4]

S&GNo.1 | S&C No. 2[S&G No 3
‘ “Groundwater | Groundwater | Groundwater | Leachate
. Groundwater _
0 gal. - [368,694 gal. | T18,399 gal. | 4,626 gal. 47,044 gal.
0 gpd 11,893gpd  [3.819gpd | 149 gpd 1,517gpd

For the month of March, a total of 491,719 gallons of groundwater was collected. The
- average daily groundwater extraction rate for all of the wells was 15,862 gpd. The
extraction rate from S&G No. 2 was 11,893 gpd, the extraction rate from S&G No. 3 was
3,819 gpd, and the extraction rate from S&G No. 4 was 149 gpd. The leachate extraction
rate was 1,517 gpd for the month of March. : '

-1:\proj\kinbuci?91 186\monthly letters\2003\mar03 monthly monitoring.doc-95\p: 1
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“

CONCLUSIONS
 Intragradient cOnditionsi were maintained in the refuse unit at Transects 2,3, 4_,»and 5.
Intragradient conditions were not maintéined ’thr.oughout the month of March .by the

monitoring wells at Transect 1, although levels in the leachate collection system indicate
intragradient conditions are present at this location. ' :

s

- Hydraulic control was maintained within OU-1 based on the analysis of the significant

 influence of S&G#2 in acting as a hydraulic sink for sarid and gravel and bedrock |

groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured

-+ by the pumping wells (S&G#2 and S&G#3) resulting in overall containment of

groundwater in OU-1.

In view of the analysis presented herein, it is- recommended that the combined

_groundwater pumping rafes in the sand and gravel -be maintained at 15,000 gpd with
S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. These lower

. pumping rates will be evaluated to confirm continued hydraulic control of OU-1
groundwater. ' '

-n\projikinbuc\791 1 86\monthly letters\2003\mar03 monthly monitoting doc-95\p: {
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R hesitate to contact us.

- We ttust you find this mformanon useful. If you have any questions, please do not

EMCON/OWT, INC.. , . : S
: Tlm Pagano, CPG o - Laura Kisala

Senior Hydrogeologist 4 Enmonmental Scientist
| Attachmeuts

cc:  Glenn Gneb US Filter ,
Steve Golberg, EMCON/OWT, Inc.

-w:\projkinbiic\791 1 86\monthly letters\2003\mar03: ‘monthly monitoring.doc-95\p:1
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Table 1
KinBuc Landfill Operable Units 1 and 2 . S .
Continuous Mydraulle Monitoring Results - - o -
MlnlmumlMaxlmumlAverage Water Elevations -

Inside Siurry Wall , Outside Slurry Wall
WelllD | Monitoring | Minimum Recorded | Maximum Recorded Average Water | mmm ‘W
. Period Water Elavation (ft) Water Elevation (ft) Elevation. Perioed | Water Elevation @ evation, (ft)
W-1G January 11.20 T 1124 Fz?ﬂ'_m January A 1231
Febniary 11.23 11.28 " 1125 February | 10.49 11.93 11.06
March 11.23 11.34 11.24 March 11,85 12.42 12,15
1st Quarter 11.20 11.34 . 1124 15t Quarter 1049 | 1387 1184
W-3G Jangary 7.78 . 853 8.06 W-4G Jantary 4198 12.23 187
February 743 8.37 7.89 February 10.98 12,02 ) 11.41
March 7.61 8.31 7.09 March 1157 1243 11.88
1st Quarter 743 . 8.83 , __7.99 - 18t Quarter 10,98 12.23 1162
W-38 January <0.56 i 177 "0.46 - Jw4s January T2 T 308 . 0.52
February 425 . 182 -0.03 February 140 . 2.22 A 0.27
March 0.12 : 158 0.84 March 0.22 264 0.99
18t Quarter _ -3.25 1.77 041 o] stQuarter | ~1.40 N— 058
W-5G January 9.55 ' 10.33 983  |W4G January. | 13.10 1427 1354
February 9,29 10,17 0.72 February 1288 14,31 1347 -
March .41 10.09 9.73 March;: 1331 1444 13.87
.15t Quarter 8.29 10.33 - 9.76. 1 1stQuarter 1285 1444 13.63
W-58 January 0.35 ) 2,78 1.27 W-8S. Jantary - 048 2.90 1.37
February -0.16 213 0.92 February 004 226 1.03
March 0.95 2.45 1.58 ' March 1.04 ) 259 1.69
, 15t Quarter _0.18 v 2.76 1.27 _1st Quarter | 004 . “290 — 237
W78 January 0.76 2,81 ' 183 W-8S ~January 1.1 570 237
February 0.20 219 . 147 : . February 1.39 4.21 A} 212
Marrch 1.22 253 . 177 March 353 _ 4.72 2.52
__1st Quarter 0.20 281 1.50 . ist Quarter | 383 570 2.35
W-155 | January 2,00 - 402 294 7 IWA3S | January 1.28 4,08 2,00
February 0.64 311 2,00, February 0.93 ‘ 2.98 1.72
March 0.24 329 1.80 -March .70 . 362 , 222
1st Quarter 024 4.02 228 , 1st Quarter 083 408 . 1.99
W-15G January 1.34 ' 1.63 148 W-13G Janiary 3.04 424 3.77
February 1.29 1.61 . 145 _ February 336 430 R g
March NA NA ) 146 @ March ‘ 364 A8 : 3.5
1st Quarter 129 183 148 istQuarter | -~ - . 304 . 430 g_]_a___
W-3G January 6.87 7.71 j 7.29 W-10G “Janiary 803 8.33 : 7.30
February 6.74 714 8.92 { February 7.79 . . 805 . Og
Merch 6.84 7.34 7.11 March 7.88 8.21 goe
v 1st Quarter _6.74 . 740 ] | 1stQuarter — 170 . %_ 808
W-3RR January .95 224 0.28 W4R January- 148 : 302 041
February -1.58 1.93 «0.08 ) February - =1.69 A
March 0.38 ' 1.93 0.66 March _ : 058 254 . 0.80
15t Quarter -1.88 . 224 _028 mouaner -1.89 302 043

Table2-4min_mex waterelev20031etQuarter . _ : - Paget,



| o D . Table1 . S ~ ' ‘
KinBuc Landfill Operable Units 1 and2 " : : B
Continuous Hydraulic Monitoring Results . o : :
Minimum/Maximum/Average Water Elevations =

Inside Slurry Walt * Ottaide Sturry Wall
Well 1D T Monftoring | Minimur Recoraey Maximum Recorded | Avarags Weter T WeilTD ] N Resorie
Peﬂg___ Water Elevation (). Water Elwaﬁon e ElOVation (Rt L1 - eation Eier
W-SR - January i NACD NAWW 074 WER | Janary | o 304 ' 1.83
February 0.04® S 2200 1.08® February .oom : . 240 1.18
March 112 281 . 1.78 Mareh 120 ) 2,70 . 1.82
1st Quarter «0.04 _ 2.81 1.19 1st Quarter __0.11 I 3.04. 1.52
W.7R’ January ’ 0.83 ' 286 T 160 TW-BRR January s 187 . 5.84 234
February . +1.28 : 224 - 1.23 February | . 1.38 417 210
. Mareh 1.29 2.59 : 1.84 Mareh - 191 : _ 488 248
st Qumner 2128 288 — L Ltowne | i | - gee 22
Notes:
(1) Trofl malfunctioned, data was not collected. .
(2) Water elavation calculated from manual water levels,
(3) Water elevation data is from 2114 -2/28,
n J
D
a8

~

: Table24mln;max waterclev20031stQuarter . _ . , Page-2



- - Tahle2 . :
KinBuc Landfill Operable Unit 1
March 2003
- Troll Water Elevatuons vs. Manual Water Elevations

ouUT |

Aprit 1, 2003

| wettip |
4 WG |

Trofl
11.24 }

11.27

| Manual Difference
0.03

W=2G |

12.04

1206

0.02

' W-3G

} 797 }

7.73

0.24

“W3s |

0.66 |

0.64 |

0.02

I'W3rr |

0.54

0.65

0.1

11.93

—11.63 |

0.30

1.04

1.07

0.03 .

| _ W4Rr

. 0.92

1.07 |

0.15

| W-5G

9.82

_0.10

[ wss

- 9.72 ]

1.44

- 1.48

0.04

_W-5R

139

1.43

0.04

- W-6G

0.02

_w-ss '}

1 1365

1.56

1_13.67 |

1.62

0.06

[ w=R

1.62_ |

1.66 |

. 0.04

W-7S |

1.70

1.73

0.03

TW-TR |

1.79

1.81

0.02

wWss |

2.35

2.35

0.00

"W-8RR_

230 |

228 |

0.02

“W-9G |

7.29

7.26

0.03

_W-10G }

8.22

_8.26

0.04

- W-13G |

6.81

6.84

0.03

_W-13s

2.06

2.1

7 0.05

"W-I5G |

NA

1.46

“NA

- L W-15S

2.18

2.21

0.03

Note: _Troll data-not available for Well 15G
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Table 3
Kin-Buc Landfill
Leachate Cleanout Monltorlng
2003
Cleanout location | 14N 1 14 " 16E
Elevation @ Sea Level 287 2 77 31.32
depth to ~ [depthto[  [|depthto] depth to de ~ [depth to ,-
i ‘ water |elevation| water elevation| water elevation| water glevation| water |elevation] water elevation
Elevation Average 10.09 ' 10.06 ‘ 9.8 | © 993 | 1 na [ | na
DATE :
12/10/2001 12.5 10.37 | 12.42 10.35 16.31 10.20 16.33 | 10.18 dry na . dry na
_1/3/2002 1237 | 10.50 | 12.317 10.46 16.21 10.30 | 16.22 10.29 dry na - dry na .
2/13/2002 12.70 10.17 12.63 10.14 | 16.57 9.94 1662 |- 089 [ dry ’ na | dry na
3/27/2002 12.61 10.26 | 12.55 10.22 16.52 9.99 | 1847 | 1004 | dy | na dry - ha
4/19/2002 12.75 10.12 12.68 10.09 | 16.64 987 | 1661 | 9.90 " dry _ha | dry na
. 5/3/2002 ) 13.03 9.84 12.96 9.81 16.97 | 0.54 16.94 9.57 dy | na dry na
8/56/2002 13.04 '9.83 1297 | 0.80 16.63 9.88 16.95 956 | dry | na dry na
~ 7/8/2002 -] 12.86 10.01 | 12.79 098 16.77 9.74 | 16.72 9.79 dy | na __dry na
8/2/2002 12.86 | 10.01 12.79 9.98 16.8 9.71 16.73 | 10.78 dry na dry na
9/5/2002 : 12.86 10.01 12,78 9.99 16.77 | 9.74 | 18.75 9.786 | dry na dry | na
9/26/2002 1 12,94 9.93 12.85 9.92 -16.85 9.66 16.83 9.68 | dry “na dry - na
11/6/2002 - 12.84 10.23 12.58 10.19 16.59 992 | 16.48 10.03 dry ~ na dry ‘na
12/6/2002 1302 | 9.85 | 1204 [ 9.83 | 16.97 0.54 16.95 9.56 dry na dry na
1/2/2003 13.07 9,80 13.00 | 977 | 17.03 9.48 17.01 9.50 dry na dry na
2/12/2003 13.20 9.67 13.12 9.65 17.19 9.32 1716 | 9.35 dry na dy | na
_3/4/2003 1321 | 086 | 1315 | 062 | 1722 | 0.20. | 1720 9,31 dy_ | na dy_ | na
4/1/2003 12.90 9.97 12.83 9.94 16.82 | 9.69 16.79 | 9.72 _dry na dry _na

N:projikinbuc\791186\monthiywaterlevels\Cleanout levels03






KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1-
TRANSECT No.1
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #2
TRANSECT No.2 - S
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: KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #3
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- KIN-BUC LANDFPLL GROUNDWATER HYDROGRAPH #4 |
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5 |
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #6 : o
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KlN-BUC LANDFILL GROUNDWATER HYDROGRAPH #7
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #8
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'KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH LN
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" KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #10
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #11
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12
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 KINBUCLANDFILL GROUNDWATER HYDROGRAPH #3.
TRANSECT No.3- OUTSIDE R
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #15

TRANSECT No.4- OUTSIDE __
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IT Corporation . = - .

. OMMWMMMYOO
Mahoish, NJ 074950086

. - | nL 20is12.5700

‘ _ Fax. 20L.512.5786

- - A Mesbor of Tho IT Grocg

- : | - Jume27,2001 .

e S . Project 796201

Bd:son,mossw - S IR D
Re: Eva[uauoaofﬂeadl&velsatml . -

- '_'- Wekawwmpl@edmevﬂm&anof&ehydw&cebamusucsatfmnsedlmthspecnﬁcz
S foeusouthchckofm&agmmentwndiuonsassocmdwmmeb@mwrhvelsmw-lG
('msadeofﬂxesllmywall)tehﬁvetoﬂmselevelsmW-ZG(outstdeot'ﬂnewall) '

‘While intragradient couditions were evidest at the outset of the hydraulic monitoring. program '

l oo dm Apal 1996, these couditions’ have geacally not been maintained. . Specifically, based ona
- ‘review of historical hydmgm(zhs, intragradient coaditions' were ovident tnitially from

I - appmx:matelyApnltqu{yl%o‘ and April to Juae 1997, 'ﬂwl%m: to more recent eveats, L

muagmdxent conditions llave been observed i tatermittently and for shorter periods of time. -

| September to December 2000, As seen oi thc"hydmgmph, there were periods of time

" “Transect I indicated pormeabilities of 107 env/sec and 10 confons i W-IG ad W-2G,

~"'l‘wpectively Aoccordingly, a source of recharge to the overburden soils in the ¢ area of W-1G
would not readily dmn away, and therefore, higliec hwds could result.

Well IG samplmg eveats (November 1998, Octaber 1999, October 2000) can be seen on the -
hydmgmph as sharp vetical drops in groundwater fevels. Due to the low penneabdlty of the

’Ihe hydtauhc gradieat betweea W-1G and W-IR is vertically downward wtuch rules out the

as being a source of gmundwater recharge. Based on a recent visual inspection of the
area arouad Traasect [, the cap appears to be good condition and there were no signs that the
cap integrity has been compromlsed. A

Figure [ depicts the coneeptual model of the hydraulic interrelattonshxp across Transect |
showing water level measuremeats that depict the lack of intragradieat conditions across the

-n‘\xui‘hnbtdmml‘hgﬂm@xl doc 9Nguida:1



R ¢ A A Meabes of Tho IT Croup
Codl Januszkiewicz. ' Project 796201
. Juue27,'2001. . _
luccy wall) are genccally at elovation 12 to
‘The watec lovel in the

‘ r el ¢ ¢ A .‘[s.'- "v »byaﬂatﬂmigﬁt
A | the hy aphs as shown on Attachsicnt I, Head levels in -1G (inside the slurry
S l_mﬂ)‘, on the othier hand; are Oﬁ:eagwatecmdlelcvauons a5 high a5 15t 16 feet msl being

- Itisev‘ident&omatevie'wotfﬁgmg,l that the drop in topagiaph hy outside of the slurry walf
* boward Mill Brook, coupled with ﬂ!ae'hlgﬁerp:::bimy of W-2G relative to W-1G, would
-promots a nivee rapid doceease Of hioad levels in the lattor. This suggests that intragradieat - -
condition; may . not" be " consistently attainable at this transect i any eveat. This -
.howem,_addasdepiesedow@mt,ieisixnpqmqttomeq:ame_tmm B

clasest, Cleangut 16, caly about: 65 feet from Transect 1. Leachate level measurements
obtsined: from the cleanouts during December 2000 and June 2001 indicate leachate level of
10%0 11 feet msl along the collection line ag: showm in Table 1. The leachate levels observed
Suggest that the leachate collection system is preseatly opetating effectively. -

: ‘Régommendaﬁoim _ . _
‘Based on the abo‘ve; it is recomunended that during subsequent monitoring events at the site,
. measury ts of {eachate levels. in Cleanouts. 14 through 16 be recorded to verify that the

- deachate collection-system is operating .cffectively. If liquid levels in the cleanouts increase

IT Corporation,
“Steven Goldberg, Ph.D, CEG Thomas M. Coariors, P.E.
‘Seaior Hydrogeologist ‘ Project Manage;r

Attachments

-n.W%lﬂNligﬂmd@d.dbc&ﬂigqidozl
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